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ajcm : fw (Symbol) ?T 

i.i 

i. 3 , '®iJlPrf^ < J s Sj'ol 4 >l \5 

j. o 

i.8 SS'fR^ 

)>.ct o >ivitwc*m srD^rsp 
J.fc £f®tWp^ 

1 .8 wiJ 

i.V ^fwTst 
i.t* 'Q 

1.10 

1.11 sfR ^fal®lRt 'awti ^ 

f^ftn 

O R®l®tJ®1 

3.. ^ ^RPI '5t°^ s <Ml 

•5.-0 «Tn°*n?P «Kt°T/f ’tRwt'Rf Rrr 

*.8 ’t.^fl.'S ^<^.'S 

^..'b *l'o«i'<il R>(R ®l<1 ‘tj'tsji) 

3.. 8 =1?® 'S ’3t>ft5 

*.V >^<Hl 

wi *rf% 5 n*t 
*.Jo RRq *#SIb*l 

Oi ^ ^StEf OiF^f ^pPTSR 

^*crtrr : ^v^trt c^n? 
o.i otoR < iRri 
0.3, C^oiR ’Ts^tTt 
0.0 3 Tt<ra e t 'OU.'S'lH^I 
0.8 SifN 

: •% 5 r‘ 5 tf 2 r® 

8. i C’flR? 5 ’JJS 
8 '© e l*R r 1 <t ^ 

8.0 ^TJ® 

8.8 % 5 t 
8.<t 'T’TtR'TSf 
8.^ >i5R>< c f 

8.*3 (RTRrs 'SM^t'sl 
8>^g^Rpa^g 
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-s>fs*3-sr 

<?.i 13r^5? 

4 . 3 . Giwst 

4.4 ' 5 T5Rls[ 1i'»'Sr 

a. 8 fis^st 

4.4 

4.3 '5fnr®W3 

4.<i 5|'wi«iffl4 
4.V W 

4 .is jjtfaflrai^ 

tf.io ^fw^Stftferrsi 

4.ii 'STWJ ■>1 i <^<ll^SlPlfe!*JlW 

4.i^4^°<pg<T:sn;ifj Jjlf’lfelftl 
4.i4 <p|$.'S 
4.i8 

4.^4 b^st 

4.i3 7 rt<i^ c t 
4.2>H 4441? 

(t.ib- Wt? 

OfcfS 

4.40 ^3 4$ 

4.41 

4.^4 *H4 

4.^.4 3T|i|'aifsi<t> 

4.48 fsm 

4.44 4441^ y®3=l4 

4.43 44414 f44tf5re 

4.4 C l 44414. f44tf4454 fej|4 

4.4br oi|<j\a<t>H 44 #14 

4.43 0|'B'sff14 

4.40 44 4lt?J C444 

4.41 C444 44 #44 W% \54 

4.34 44 04144 

4.44 44 ^#5f 14144 ^4 1^4 
4.48 C4144 

4.44 C4f%! W 

4.43 C41#4 ^S4« 

4.3<t C41%1 C44t?*t 
4.4b - C41#t4 #4 
4.4r5 #t<[34 
4.8o ^31414 ^4 
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to.h Oi(,<H c lfif^s«p 'si^lc'a'a ’jaj 

toA C^ 5 I C T wftoiiH 'S f&}t C^TC't^ 'Jft’O 3 i‘ Jv T^ 

to.'S R)G < t i Mft['s < p W1 «k<p?i ^ts^at to C^T*! 

to. 8 fB^ 

to.<f fiFojj C^K.'B 'fer^J 0)C < t 5 t c ll»if'i>*P 'STC'T^CT 5 ^ "SfH 

to. to tic < Pl e lftf^>'3 '84°'^' s j4 ’pj 

to. 8 ®V^<t e t ^21 

to.v tawt c rtw< ’psfmfs 'jk’Tw 
to.to Qic < ?i c ift^ < p 
'b.io fe^t e tf5if%^ CTRt-f^raTC’i? 
to.ii R(.<^id c ra ^3i 
to.i^ 'sl't'5 (, < M(. e fa ^R9 
^ C^TC'T^ 

\b. 1>8 'SW C^fOTS u)Hc«t' 5 ’lRt??l 
'is. it? QiC'PHf^t^xp ' 3 J3! 

to.ito f5l(. < Pl c lP)ri < l s '$TC S 1 ,1 K*M "“tf® 
to.i8 1ic<Pl s l(i|f«<P f^tf^s '5tC s> TO^ C 5 ^ 

'll. Itr 1^C<f > 'l c ttwf'® < T > '5JC < T^ 5 £^ '5JCSJT 

to.i5% Ql(.^ > Hl»if'a*t 5 = M^t<P<l c t 

to.^o *t?n^€ta '55^*1 ‘st>c< s 'si ■sn: s u 

»T<sr5T -. c^Ur^ 's f^ c frrn^ 

8,i 

8.^ Wiiic^ ^ 

8.to CT^ 

8.8 ■fSrrrxr 

^B*t ^sT^rfn : c^ss-n 

tr.i (.«§<J 
b-.^. 0&1fe CTffl 

tr.to C®t? f^tN 

b-.8 C^R 

tr.t? '8 e RRf 

b-.to C'sS?) 

tr. 8 Sift >38*P®1 

»T^5T -vSri IfSlf^=> 

50 ^<lSi||Q)<P ^Htv^ 5 
50 ■JJMR? 5 <> l8\fi 

ts. 's >i»i's(.=i ^Ri^f 
to.8 ^3 

to.tf tg-'T^g 
r&.'is *l<t]"Jto 



to. to 
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t».i* cnm 

' c r*r s T f%^il 

10.1 t£R^ '®ltM C®T^f 
io.* otc’Ftor %>n 

lO.O 'S^3<l<P=1C l St?) ^Sj^l O 

10.8 '3)'a<J4'=l(.fc'i'Sl 1 ®lPl < f“l 
1 O.a Sisb'iiRV^t 

iO.'b 'q'5i<)<pqC'£i« 
lo.H ^J'aJ<5<!>=i 

10. tr v ^'34<1<t>=i 2i4l<t<t> 

^q^ppcf ^sr*or?i : >ivrr^^H 

11.1 

11. * *)’5)t^>cl^ 

11.0 

11.8 Iit<J>l e lfvi('s < ^ ■>1»tl<P='H 

ii. a 

11.0 rjc,<p i£)^° fffS||Rnli)<l> 

11.* “TgRR ^ 

il.tr 

ll.Js >wl<t><rW 

11.10 

11.11 3ftt ^rsn^R 

il.l* 

11.10 0(.«1<J i 1i)l<1> c W 

■^r*r ^sr*ot?i : ^rsfN^r 

l*.l st^fsi tJPCsR' 3: tT<t? e t ojvg^iri 
1*.* few? RWiR 
l*.o •>i?|<p<i <: t 

'srsfftn = *mrr 

10.1 *mrt 

io.* 'fmt 

10.0 <R1 

10.8 OJ%t *M 

lo.ff *rr?rt 
lo.o *fRt 

io.* ■*(% ej^R « ^ir^R 

lo.tr C5*R O 'Stir^rt^'t (Zf^t 

0.c8 R 5 ^ «Hf *f% (Z(%S R<gR> 

10.1 o (Zl^t 

10.11 ^Rra-mc# 
lo.i* R'lrw « 
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^fwr 

RRR> Rt Rf=t\5 C*f"?TT^ C*lR C*^ I '3Tt<T?T c tvs CRRl R1R RtRlfRR ^srr ^t3j- 

^kt 'sisr 5 rrir ^Tsm £(T?rt rrirr tcr rtr i ^ 'sIwr ^itrir 

^JjRQtRtR i3R> t^t WT «|(.nR R'SIR (.'CRc'l Rt RlROt CRtR C*T?T '5??. RR 
RRR? C^M CRlRtR, <ll(.'o <KR ^JjRsfR CRR »iC*t RftR I 'sf^Rsf RtR RtR R^ 
KIWI'S RRStJ RtR RtRR 'ilWW I R#tfRR ’JCRR $RR 'afteTf 
RfcRR RlRRR l *l'»H WW R>£R RlC.<f>H I Rl©tlw CRRR ^jWIR R? 9 fl'3Rf RTR RT 

rerrB|$ rUr rt ^krsr ctj%T ^srj rsirr rr 1 r£rr sfusf cr$ RRTRtRt 
^ « cstt rrit rcrc^i <i^.fDc's Rff5#tR, <wH-$«ilR, 

WilRlR>, fikRWfRfR, RlRfRi%R 'STF^ ^£3tR# 4<TC3! RtWtTRT RCRT^I 
R*uR<P, 5w>i)R)Rl<P 7C'0 ^3R° RtR Sbb •'TRftR CRRRR 1 5R-fel>2l RtRTtRRRR RT 
R^TRR 'Sbt>\3-sl RRftR RTRHRR <T-<iOs RfTRR '5RJ <^ft> '•3i(/l < P ^R^ICR 

RTPTtR ^C ®1 RZR <pR I ^RTCR SPT^R ^4“f5 RRT Rc*t i t'»l(.<) <K =1 Rtf^t, Rf=ftRR 
«IC*i<P *R^fR Rf°=Tt £f%*Rt RT'GRT Rt%R RtjpTft RRiJR R^R SR ^?JR# 1t tRtR 
RT\=Tf £tfR>*f 5t t CRR1R cbl!| RiRT 7CRC^ I ’®tt*ftR 5 TR, RRR Cj^tR RtRt 

#T® f*W5 Rftstft vsHTiR ®TRJ R^f& ’5RT*flR e f ^fwf RW» RtRCR I 
RtfR^f^a 7=T-3Ffl>R 'StRJ RRT £ftsfRt RRf^ I 7=1 CR CRtR Rrf%CRtR 

RtRIR '2R c f RRR <3R\ Rt RrrI^o RsRRCR ^JRCR CRRtR Cb'Sl R>RR | i£)^5t 
RltRSS RTRIIRR^CRR Ws RlW £fR%R I 

Rt^ R4C=1R RfcRt Rt*ttR Rt ^RRtTR '5TWR RTtRlR RfRJjR RT<# RCR^ 
RSR RCR RRR I 


’SP’Rt, 

CW5Tlt^oi8 CRlWRRtRt 

sahasoumen024@gmail.com 
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fer '<M? m, ‘C®fa *rtf§® fe?if& ^rf’RH WWW 

4*fe W ? «C<I C® ^1® ®sitTf tg<ysf OTW, *'5(?.®’ l >lffe ®(C<M ^T® 
f*m wt®w R'DafD ^sn? i ^at-silkw ®srtt ®t fe c<r, w c®h 
■3=n*fra c t f*ffe® twm® fe fet <hc=i ^&<i® few i 

®W | 3' 5 H c<ffe<3 ' 5 TtC<H ®I(.W <>IW ®TC® ,? ITS'' s; t =TffiT3 feTCI^ W 

W° ®M 5t"5t ®t<!® 'olH'W l «fC*TC® <pcW ®°® ®W 'SffWf 
^fffi), >§few WTOi ®® 'STpptf ^.ctfe’ £fc®T®fet ^®t>| <t>M ®rf® ®fe 
wrr*rrc wr i ^WHi wi® w wj ^rt^w? wti 
feattW ^sfe feM K^[ fet® Wl '5R®t ®H ^WJ ^TOH 
’tfew I <7Tt®W eiWletCW ®tfef^ WJRT fefe stfaRrt fewW ®®® 
fen swfe, cw fifwr®t^ >5 tm? fes fefera ®fefe f®few 
fefetf feW I 

sea ^wt, ®rgw<t -stm 1% ®w ®r<® ^wn ? m ®*rt 
m, wj fep c^rtffe w ®r«rt wr-fer ws® ©<? ®ww feww 
®®wt wj *& few ®w •srfew ei® ^ff^f%-®fet *^® *mr 
®fet efram xwfe feiws i few c«ttfe csiwri few <rwt ®t 
feWW feffet < P'©$^ $£“if ®H fet ^t' 5 Ct ^ W C^TW? Ww>l 'SR^? l 
W*IJ ^ ®I'SiH> OT TO festW, C®t*T Wiffe ^TfeU fe?I ®M ®3® ®t Wt'Sf 
fee® ®w fet w i fei ct w t^twt ®«ri «it® i feetcw w 
*fwnt wsf '6ii®} fen>?i ^wi ®w ■swr toqi £t s w 

c^n®rg fera- ^ ®stt wfw ^Tfc®r '5 5 i ^®n ^.t<i *rt i 
w^u w srra twfe c®w ^feu c*rc® ^nw ^t i ®t w ^ 
e#f ^ w^j, feK WTRiitj w i 

ar?i ^ fer® fe f% ? #r® ®«r# 

‘«t e RT CSfW I ®«nfe «f< ‘nWT-fwR’ fete, ct few ^Wt 
’twt ^ra «ttw ®tw^ ^rf't® wrf i ®«n15 few ^wtwt i 
wfew fittfet *rra cw, fttfe ‘^rffe’ ®?rtfe few 

^*t ®TtW l ‘#t®’ £(®M TO« l^ffe fet^t w« 

fei "tfsiwt w*t wt^rc®^ i wM *rratfe® w-«rt -?rm ct ^tfew <m^ 
fe# fe ^t, wit : i) "551 fen wt>fKrwT ^t-wt wt ^ w nffe, ^) 
’twt ^fw "stw few ®w wt *rm w ^Ifes ^'< c s ®) w*Utw fet^ %ee 
fetcw fet® i ®fhi ^5ijm ®5ttl^ ^tfe®? w »ft«rt 

5w i ®n^®tww fe?r wrwt ^t wrw <35*rt3 ^twt ^i 

io 
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HsRlfRR Rftt ^Tf, RR# RT$i RtCRt RJtRR RCR RffeCRt^ I RCRI RCRC5 
Rl#Rft's, fHtRft'S, | stj|ftft>, &C<Pl c lfsrf%, RfttfRfR SfofR I 

RSR>*1tc^R t°CR# HR RltRR^R (Mathematices) i RR# 
‘flCHC’^ iftR RH HjlftH’ CRCR ; ^ RR#R RICH RCRt ftfRt 431 I HfftRftc'sa 

ticR# hr Rj#tRr#R ; ^ rr# RTtiRRcHH’ rrh RRm i RitfRRtRR 

HttH H?RTt I WJtf*rfR Rt CRRRfcfC'sR HR f^rSCR# I ^ '“PR# i£ltHC5. 

*fftft 4R^ RftnlR CRCR i (fe'G Af.va Rft# ^R° C*# 5C95 RfRRtR RRt) l 
Quests ft>*# CRtR, 0i'*C'st3 'S c ff'5 c f ftCR R#R *t!W CR tRRP# RC® S(i>CR 

RtR H5.fR ^f°®n hr fikRHtRlR i ticR^k's ‘5 iw=i’ R<fr«, ISiRst crcr^ 

i 

CR CRH HtRtR RftCRR RRt RRt RtR Hf CRH, Rt 9m CRH RRHtRfR 
RSRt RTR Rf I RR*tJ Rl^CH RCH Hf RtR HC*t RcHH 4C3 C^fSRtCH R°C43 
HRtHH HHt RtR Rtf?, R-s ©#«i ft>% HRCR CRCHt RtR WCRt C4|R CHRIH 
HHe?R HHRlR I 4 Hit'S? ^9 HtfHH efCRRtR | 4H-H1H ^RH CRRt RtR ; *$.- 
Rt fttR CRRf RCH I RtR ^RR CHHt RR CH HRtR (RR CHtR Rt ‘R#’ HTHSfR 
Wf HCH; Rt HtR CRRT RCR Hf RR R%H# RCH RRt CRt; I ^tHtCH R# Rt 
(RR5R ^RR ftftR (R RRHtHR^ RRt Re's I 'sRr RR CR'SRt RR R# RftH i 
CHHltH H# Rt R#R ^5RR Htftt IffetR'S ^ 41'Srd5 RRtRR RRt RC'sf I ^SrCRR 
R#Rftt'sR WtH ^H RR CR'SRl HCR^R? *jftt-HH I RRRJ 4 HT#1R CRRH R®T 
Hi'S? CHt, fH¥ R#CH CHR1R RR (RtR'G R#R#H Rf5# RCR CRt^ I 
R#RfttH R=TCs ^RR RRRt RlRf CR -Rtt^R RTRRRT ^55 RRtTRR RRRRtR RRt 
RtR I 

*£|RR fifjf RtRt, RT^Rf^s RtR %5Rf^fasR 'S4l l ^5t t4 ? R0Rf^ttts 
4's<p'STRt R°R3t RIRRtR 4RtR ftfe RR^ I f4s %SfRf^1l4 RRffRt RSRTt Rt 
“%S?” RTR^tR 4Rt RR RlRTtR RRCR I CRH'S Sf#4 (t°C'fl'^lC's RTC4 RtR 
iRRR’) Rt CRH RRR IrIR R^Ht R°Rlt Rt %? CRtRtttHt RR I sftfH 
RtR'sRCRR lRf*f§ Rf c f^5§ RR>S^ RRSfRR RT^Rl^tR 'S fHHf'tl'sR RCRt SfCRR 
RCRR I t%fR fHiRf^tRCR RR fHRf^RR ‘-JtiR Rf^tR’ I 

R^tCRt CRRt RtC^ CR, <3®% CRRttHt Rf ; tR*t1C3R Rt<H RCR RtfR 
Rt CRR, Rf^tRRtW Tjfi> RHRiR ^RR fRoR RCRt RCRt^ I fif«R^ RCE^ 
R'Ht RRf ; RtR IroIrIU ^C55 SflfH RtCRR CRtCRR ^R° Ir^RRH RRW 
RTRRt I RRRT RtRCRR fRCR RRRf CR RptCRR Hfsjj 'RtRtR RtR RQB's RtR 
RCMI'a ^ ^t RtRRtR £|RH RRRH I RCR R«RR CRCRR 

ft(.4 5 tftlC's<l RtR i£|4ft R^R HfRTR £|RRR RR I C>ifD 3.CM? ‘ftcSRR RftR’ 
RtCR t°CR#CR RRf RR RTHlfttl^RItR RTtRIC^ft^i I 4R StRRR RCRR RRt^t^t 
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faSb't pi<jpj^7f j X*^B £ TM <3 foWMMPuh ^|^i) ~(7J 

#to or Ernest fa*rc«r #05?$ ^ i fos w<i ^«n 
^ m%^'3 ’snfwra ^ ^nfm 

oBfCo? o||c,<)<£ GST^y #o®3 '4s|*t>^|b|c^ 3# I 

t*n?H ^rm?n wi^HJ ottTt w\ ^ 

si# i <rf% $m #$ ?msnp^^) ( X5R]^ nrf^s #to i 

#tto<5 ct *re *ff«n w wmHf w ^ ot ^ 


(Peour Mathematices) «R*t i ’tf'tc®? ^ erf^RTf ’aRTpfJ 
f^rSaTC^I ^\m ^TTC*t I 43 '3TC*^ <1^ <Rftmra,- 

cetjlfoq'fTS, #*tT3, £f#5 i ’tf®t£o3 (71 (71 4 f^f^f 

^fc®f ®TK7t W?f 3PI 3 #io #® <rt Applied Mathematices (Wf?J#$ ‘ 
^UWCTrt^) i 
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tW (Symbol) 


(Symbol) 

«l'Sk < p3 

(Symbol Name) 

(Symbol) 

sj'olofn *iR 
(Symbol 
Name) 

= 

(equals sign) 


’Pfra (period) 

* 

'srwR (not equal sign) 

a b 

(power) 

> 

•js.'cM (strict inequality) 

a A b 

caret 

< 

'tiros (strict inequality) 

'la 

(square root) 

> 

'S <ps<j (inequality) 

Ha 

(cube root) 

< 

(inequality) 

Ha 

(fourth root) 

() 

£(sR <isn*i) 

(parentheses) 

Ha 

nth (n-th 

root (radical)) 

t] 

(brackets) 

% 

/ ^totsyt 
(percent) 

+ 

WPt (plus sign) 

%c 

(per-mille) 

- 

ferffi (minus sign) 

ppm 

«tf® fsrf®T?R 
(per-million) 

± 

(plus - minus) 

PPb 

fitfs RPbH 

(per-billion) 


feTTR-RN 

(minus - plus) 

ppt 

£tf% QP'tt't 

(per-trillion) 

* 

(asterisk) 

-r 

1 ®t’t (division 
sign / obelus) 

X 

aR/'8 c t (times sign) 

/ 

«Pt (division 
slash) 


®t>/'S e t (multiplication 
dot) 

- 

(horizontal 

line) 

mod 

■ 5 ® (modulo) 
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(Symbol) 

(Symbol Name) 

eftlfas 

(Symbol) 

*iw 

(Symbol 

Name) 

Z 

(angle) 

AB 

Wa (arc) 

l 

o$t*t (measured 

angle) 

1 

(perpendicular) 

< 

spherical angle 

II 

(parallel) 

L 

■*i 5 JC<p| e f (right angle) 

= 

congruent to 

O 

(degree) 

~ 

3 h)*0 (similarity) 

* 

arcminute 

A 

fa’fSj (triangle) 

* y 

arcsecond 

U-y\ 

(distance) 

AB 

C3*ft (line) 

71 

(pi 

constant) 

AB 

W’tK*! (line segment) 

rad 

w&ilH (radians) 

— ‘t 

_AB_ 

^f*t (ray) 

grad 

0Z3 (grads) 





(Symbol) 

'll 5 ! 

(Symbol Name) 

«(^s 

(Symbol) 

(Symbol 

Name) 

X 

x variable 

*! 

exclamation 

mark 

= 

equivalence 

M 

single vertical 
bar 

A 

equal by definition 

fix) 

function of x 


equal by definition 

(f°g) 

function 

composition 

~ 

approximately equal 

( a,b ) 

open interval 


approximately equal 

[■ ajb ] 

closed interval 

oc 

proportional to 

A 

delta 

CO 

lemniscate 

A 

discriminant 


J8 


www.banglainternet.com 









































Daily PDF Download: www.gksolve.com 


<sc 

much less than 

I 

sigma 

» 

much greater than 

II 

sigma 

() 

parentheses 

n 

capital pi 

[] 

brackets 

e 

e constant / 

Euler's number 

{} 

braces 

y 

Euler- 

Mascheroni 

constant 

UJ 

floor brackets 

<P 

golden ratio 

M 

ceiling brackets 

n 

pi constant 


S.8 (ftfoift) jfettgffe 


(Symbol) 

Sl'^k'Wl Hi 5 ! 
(Symbol Name) 

(Symbol) 

(Symbol 

Name) 


dot 

Ik II 

double vertical 
bars 

X 

cross 

A T 

transpose 

A®B 

tensor product 

At 

Hermitian matrix 

fay) 

inner product 

A* 

Hermitian matrix 

n 

brackets 

A"' 

inverse matrix 

o 

parentheses 

ranlc(A) 

matrix rank 

A 

determinant 

dim({7) 

dimension 

det(A) 

determinant 




*.(t «limpet 



*1N 

(Symbol) 

(Symbol Name) 

n\ 

factorial 

nPk 

permutation 

nCk 


.13 

combination 


ie 
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(Symbol) 

(Symbol Name) 

(Symbol) 

(Symbol Name) 

P(A) 

probability function 

Md 

sample median 

p(a n b) 

probability of events 
intersection 

Q. 

lower / first 
quartile 

P(A U B) 

probability of events 
union 

q 2 

median / second 
quartile 

P(A | B) 

conditional probability 
function 

Qs 

upper / third 
quartile 

fix) 

probability density 
function (pdf) 

X 

sample mean 

Fix) 

cumulative distribution 
function (cdf) 

s 2 

sample variance 

P 

population mean 

s 

sample standard 
deviation 

EiX) 

expectation value 

Z x 

standard score 

E(X | Y) 

conditional expectation 

x~ 

distribution of X 

var(X) 

variance 

~Niu7) 

normal distribution 

a 2 

variance 

Uia,b) 

uniform 

distribution 

stdiX) 

standard deviation 

expQC) 

exponential 

distribution 

Ox 

standard deviation 

gamma(c 

,k) 

gamma distribution 

•*v 

X 

median 

%\k) 

chi-square 

distribution 

cov(X,Y) 

covariance 

Fik h k 2 ) 

F distribution 

corriX,Y) 

correlation 

Bin{n,p) 

binomial 

distribution 

Px,y 

correlation 

Poissoni 

X) 

Poisson 

distribution 

I 

summation 

Geom(p) 

geometric 

distribution 

II 

double summation 

HGiN,K, 

n) 

hyper-geometric 

distribution 

Mo 

mode 

Bernip) 

Bernoulli 

distribution 

MR 

mid-range 




i'b 
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C 3 # '©C'gn 


(Symbol) 

(Symbol Name) 

(Symbol) 

Sl'alt/PH *lf ! t 
(Symbol Name) 

{i 

set 

x$A 

not element of 

A n B 

intersection 

(a,b) 

ordered pair 

A U B 

union 

AxB 

cartesian product 

A c B 

subset 

|A| 

cardinality 

A C B 

proper subset / strict 
subset 

#A 

cardinality 

A <t B 

not subset 


aleph-null 

A 2 B 

superset 

Hi 

aleph-one 

A D B 

proper superset / strict 
superset 

0 

empty set 

A 7> B 

not superset 

u 

universal set 

2 a 

power set 

N„ 

natural numbers / 
whole numbers set 
(with zero) 

W-4) 

power set 

N, 

natural numbers / 
whole numbers set 
(without zero) 

A = B 

equality 

Z 

integer numbers set 

A c 

complement 

Q 

rational numbers 
set 

A \ B ‘ 

relative complement 

R 

real numbers set 

A-B 

relative complement 

C 

complex numbers 
set 

A A B 

symmetric difference 

A © B 

symmetric 

difference 

aG A 

element of 




•3^2 ^31 u V 
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(Symbol) 

£|'®lc. < ?3 «t|H 

(Symbol Name) 

(Symbol) 

*Tf5f 

(Symbol Name) 


and 

© 

circled plus / oplus 

A 

caret / circumflex 

~ 

tilde 

& 

ampersand 

=> 

implies 

+ 

plus 

<=> 

equivalent 

V 

reversed caret 

V 

for all 


vertical line 

3 

there exists 

x 1 

single quote 

a 

there does not exists 

X 

bar 


therefore 

“1 

not 


because / since 

! 

exclamation mark 




el's!•9^^, 


(Symbol) 

a4'a)</W 

(Symbol Name) 

(Symbol) 

«l'ok<t*g HlV 

(Symbol Name) 

lim /(xj 

ir —yxu 

limit 

V 

time derivative 

E 

epsilon 

y 

time second 
derivative 

e 

e constant / Euler's 
number 

Of{x,y 

partial derivative 

8x 

y' 

derivative 

I 

integral 

y" 

second derivative 

If 

double integral 

y (n) 

nth derivative 

Iff 

triple integral 

dy 

drr. 

derivative 

§ 

closed contour / 
line integral 

dx 2 

second derivative 

§ 

closed surface 
integral 


iv 
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d“y 

dx n 

nth derivative 

<rrb 

jjj 

closed volume 
integral 

[a,b] 

closed interval 

~x 

vector 

( a,b ) 

open interval 

X 

unit vector 

i 

imaginary unit 

x * y 

convolution 

z* 

complex conjugate 

£ 

Laplace transform 

z 

complex conjugate 

T 

Fourier transform 

V 

nabla / del 

s 

delta function 



00 

lemniscate 




^Tfsr 


MMl 



tahlM 

(Name) 

(European) 

(Roman) 

(Name) 

(European) 

(Roman) 

zero 

0 



200 

cc 

one 

1 

I 


300 

ccc 

two 

2 

II 


400 

CD 

three 

3 

III 


500 

D 

four 

4 

IV 


600 

DC 

five 

5 

V 


700 

DCC 

six 

6 

VI 


800 

DCCC 

seven 

7 

VII 


900 

CM 

eight 

8 

VIII 


1000 

M 

nine 

9 

IX 




ten 

10 

X 




eleven 

11 

XI 




twelve 

12 

XII 




thirteen 

13 

XIII 




fourteen 

14 

XIV 




fifteen 

15 

XV 




sixteen 

16 

XVI 




seventeen 

17 

XVII 




eighteen 

18 

XVIII 

sixty 

60 

LX 

nineteen 

19 

XIX 

seventy 

70 

LXX 




www.banglainternet.com 









































Daily PDF Download: www.gksolve.com 


twenty 

20 

XX 

eighty 

80 

LXXX 

thirty 

30 

XXX 

ninety 

90 

xc 

fourty 

40 

XL 

one 

hundred 

100 

c 

fifty 

50 

L 







(Upper 

Case) 

*l|Jt 

(Lower Case) 
W® Alc^-st 

(Greek Letter 
Name) 

(English 

Equivalent) 

A 

a 

Alpha 

a 

B 

P 

Beta 

b 

r 

y 

Gamma 

g 

A 

8 

Delta 

d 

E 

e 

Epsilon 

e 

z 

c 

Zeta 

z 

H 

T| 

Eta 

h 

0 

0 

Theta 

th 

I 

t 

Iota 

i 

K 

K 

Kappa 

k 

A 

1 

Lambda 

1 

M 

P 

Mu 

m 

N 

V 

Nu 

n 


5 

Xi 

X 

O 

o 

Omicron 

o 

n 

71 

Pi 

P 

p 

P 

Rho 

r 

z 

0 

Sigma 

s 

T 

T 

Tau 

t 

Y 

U 

Upsilon 

u 

<D 

<P 

Phi 

ph 

X 

r 

Chi 

ch 

T 

v 

Psi 

ps 

a 

(0 

Omega 

o 
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(Formoula’s of Arithmetic) 

O R'»|'stjv»| : 

RIR R#, R*’, ‘s|’ RMfRR? R?stR l ‘s|\ Rs’ RtRt fwt$rj (Divisible) 
rrus rrhr 4rr ^T'»iR4 r?rjt R’ rtr^, crr V R’ = R’ 3R i 
V CR R’-4R ^RlRR 5 (Factor) Rf '5 c r%R 4R?. R’ CR Rs’- 4R 
'sf'bsR 5 (Multiple) RRt RR i 

„ ^5 

—>>R’ v rrt R'oi'Stj rru® - c®r*rr ^r i 

—► CR CRH RSRtf i ^ £ RSRJf RtRt f^5R(J ; SffkR : — ^ — 

R R 

—» R'ol'stjvoR ^Rf5 *tR ^Rt R^RRl (Transitivity): 

R S| <}> 

— ^R° — R£R — 

Sf R R 

—> '0|lw < pn» R^Sf ^R5 £jc«4l®r^ii?j RR : 

— i£)R^ — ^.(.R -^R° -; ^SfflR sf>R CRSRt ^C?K^ I 

st r (st + n) (sf-'st) 

—> i itR° R 5 ’ RtU1 R 5 ’-^ RRJ CRTR WtfaRCR \s|<l ^RRR RTf 3R I 
‘sf’ RfR Rs’ i£)^ £f^\s ^RRtRR ^R, R£R ‘sj’ ‘i >51 CRR R5 R>’-<3? Ct?C?l 
CSffS I 

—►^ r»’-i£r ssmjTt crir £t^b r- rkr, wt V cr wlfRR Rsstjt 

RTt 3R CR R^sfJt \5fRRf i ^T©t ^RRT CRtR R^RR RRJ fRaTStJ RR RtCR 
CRtlRR R?sfJt RCR I CRSR *,' 0 ,<t,R,}>,ys ^vsjlfir I 

—*■ CR R®s|3t 'of$\a >3 R|t> £f^o t§«RlRR \5ftC^, RftR R)rR R^sflt RRt RR | 

—♦ i-^R RfR 'S CRtR Sf^s tS^RTRR \a<[ iflCR CRTfRR R°sR RRt RR Rt ; 
CRRR1 i-CR CRtfRR R°s|Tt RRCR CRTR RSStjR^ CRtTRR ^RRtRCR f<5C?JR c t 'RtR 
RRRJ^stRt (CRRR : ^ = iX^Xtf = IXiXCj.X'S ^SJlfR I 

—* i RttR RSsRR^ CRflR^ ^RRR RtRt^ I a CRpR 5 

R°sJJt a ^R ittRRR CRtf%^ a Ps(.«tR l a R°st]t ^tR a ^R 

file's ^R , TRR 5 'StRTR R^RJ (RfR ittRlfRR £(^\5 Rlt^) (Rl^ ^5^5R, 

CRl^ wIPkp R°sJJt nos RtRJ I CRRRf, ^ R°s(yt1^ CRHRR5 'SRft ?fR 'otR- '5f®^o 
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UH'fu file's ^,•'1144’ 41400], 41 a ‘34'G ■S«, < TPt4 3 .(.\a| ifl4° ^ 4°4J14 C^jt> 
^5] I ^4> ^ 4R4 a <34 444 C*nPl<P ^«,4t94 C44 W a C4 C4tf44 
f4t»m 441 414 I C4R 45.4JT145 t*MM$ OTtf%4 ^44t9t4 f4t*m 
441 C$J4 *4 t4*1, '514 «ilPl4 T544t44©t 5 Tf U)4 ! | 4t4>£4 I uf C444 

C4M CTl1%4 ^ <> tT I i4 «M*tJ '34 5 tf*144l4 4141^5 4TC4 I 14¥ ^ 

4°4jT'3 C4 t4h ft0214714 44^ 4C4 I C444 <1^.-i£I9 C4lM4 ^,41914 
: <R = ClX^X^XOXO I 

^^rtW ^ ftH 414 44° O ^ 414 ^iftFS i C4H C4lftl4 7g e ,' s t1 1 Tt44 

4^frtS4 ^ $vrhC4* ^54 (Exponent) 941 44 i a C4 C4R 4?4Tt 
aX a C4 a", a X a X a C4 a 3 4141 ^fF4 441 44 I 4T5<£|4 41441 
4tf4- <14 = 4' s X'S* l 

—► t4 C4R 4T®tf44 4°v*ITT4 Wlfa4 ftl^W C4 4441 4f% 

^ i s, 44 ‘^ c f 4»4 ^4 ^44141 4 iw 1 

—► C4tf%4 4S.444 C*!4 C4t I 4«fc44?4T C4lPl4 4^44 I 
—> C4t9 4?*|JT C41PT4 41 <444:44 44J, C444 CTtf44 4?4T19 4< £ 
4?.4Jl4 CK4 45 44,^44 414J4 C4tl44 4^1J1 4141 41 4t44l4J; C44R?Tl^ 
4H4§ I C4441 C4T9 4?.4Tt4 ^9^34 C9lftl4 ^ < Tt44 u? 4S.4J19 4^(.«1« 
C574 9*5 44 I C444 4°4jlf& C4tf%4 I C4441 C494 C9lf44 4°4J14 4*f 

iOfe-^4 9<5 44, <514 V> 49?. 4744 C414^ ivSJs. 44 ^4144 

44 I 

—► 14 4?.4I1 4141 ft'al'StJ 4ft4 4^ 41 C®f1v5 4444 (Even Number) 441 

44 I 

-> 14 4?4Tf * 4141 <5rff5l^tJ ^4 4^ 4t ft05tlt5 4?4jt (Odd Number) 
44144 I 

—► 44J 41444 414144 414 2n, ^J44t? 

[In % n 4l»rft4 4°4j } = {^,8,<5,V,io,....} ^ 44^1 (4l«lft<^) 44] 
4^444 C4^ I 

{2n+l ? n ^1»tf445 4y4j 41 ^4T } = {^,'0,C,4>,....} ~5m 4^4 
('4l'»|ft<r-) «l4.4t 4v444 C45 i 

444 ^R.4 5 <P4t 1^44 : 

444 x 4?4 3 W414 444 214C4 C441 44^4 ^4^ 414 144141^ ‘i4 

44^1’, ‘^4 441^1’, ‘^4 44iff\ ‘^4’, t414’ <3 l4r4t4’-44 44®! 

<P<1C'S ^54 I <44*U 4*§4 4J4 'SS c f « '»R;44 44Sr 'fl^1J4'3 4>41 414 I C444- 
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-= — ^53 I 


^.vs ’SfJtSjP'f *|fiHv&«nl : 

Nc*t : C4H Rs^tjfa RRl'T C^f^t s||t<P vst RW 'vsk<P "®T*lt^l<» ' 5 H? 
C4H ^£3 ^if^f (« s J‘l'5| ^JTW 5 'al^C'l vo|(.<p I : 

^..V vflf&W 5 3.C<1 vfl'STW- ^ T'P'tfsR 5 v5ffi> i£t<f° ,^H= T'PlfsR 5 ^ Rf® 

^<^5] 
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—► smj 44fi> c& f^NZ® S.t'l |. “TC4 g*lfst4 

i3$c?t fc?i ^s’Ut fa*it® 44 ?. 4?4©t«T! ®t4 

^ ^ 

CT *I4«1 4°4 SJTC4 ®t fenn 44?$ ^£4 ; (*W : 3.. S <t =- I 

c&cfc 

—► vf*if^ c«t<4 4t?t ft«, g*tft4 441 

c’fT't^Rw^ ^ w 4«frc g*ifs]4 44?. <’fM#r?44 -sn^t ct 4 ^ ®j ?4 4tt4 
®lws) £ft®T4f[>4 Wfi 4C4 44 44fi> 4£4 ^tj (o) 5.W ; C444 : 

■Sb - ® — 5,br 

^>® =-! 

ho 

—> £ ! ’ft c t , 3f*t4 Stl®l 4f^ W*|liJC < i 5 'fl 4?4 4lt4 4f '^1 4*1^144 smj 44 (i) 
44? 4*lfsR44 4t4 4®f& ®I?4 4t4£4 4t4 0U$J4f&4 ^41 44fi5 ppj (o) 4C4; 
88 "® 

C444 .88® =- l 

iooo 


*.8 «« 44? ^.m 1 © : 

4.4T.© : 4?4Tt4 44CK4 45 414144 ©4%J4t4 ®Tt44 nf<rt 4t4t44 

© e r%i4 (4?w:4 4.41.©) 441 44 1 

- gifs 4?*m4 * c4H © c i%i4 »it's 4t4t® 4114 i picw 
®tt44 4.41© 4£4 i 1 '3454 4?4jl*pi«u4 44?4Tf44 (relatively 41 coprime) 
4=T1 ^4; C444- tr, h I g^ft> Rl®*) MlPl4 4?4Tt ®f4*llt >l<tC4lPl4 I f4I 
44H4f1%4 ^v'^irrst^ic°i-si c<ph 44iti 4?4ii ciJif=i<T> ^rf'Q ^c® 4it4 I 

g$ft> 4?4J14 ol#|^ ^,41414 f4t*m WR1 4144/4, ®1W4 4.41.©. 
4R(,®t«. C441 414 I CW- 
W* = ^X® Ji X c lXii 44? 

8^00 = ^' i x®x^x c l 44 4.41.© = ^X®X4 = V 8 Mt stfa^itt® S®4 
4?4Tt4 414144 C4H44 5 ^4h4-©?/4l fbR»® 4C4 ^®U 4?4T14 47.41 ^$1744 
33445 ^ 4^174 £fl^3f°?tTi®7^ © 4454 ? 1 

nJTf.S. : 

CTIP 14 3ft 4 ^, f4®lC<1 gtT& 

4?aT ^rm, ®t cg^rt 'sr^sr^ 

“®R®T#t4tn” (Euclid’s Elements) l W? «f c Tt# t^ttn ’t.^T.©. 
SffSpTTT ■TIW 1 i£|4fD 'S^K?!C e l4 gt^tCTT £)QHIlfi5 4]t ,? tTt 4'flf ' ? It<? I 

^8 
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V|W<t>R, i88 ® <3 3 O 0 iRf.® ft 1 # 4^ ^ I SNCT 45 

^T^sljlTUw && firOJ 4f? I 4144=1 ^C=Tt 8, ^pit 

<2-8 i <im «i4c*R c^f5 «m ftt i 41444 

4T4t*l4 ^C4t 'S'Ja I <il*R ^Ml<3 <4-1 4f4C*l4 f4C4 4t4?*f4 <2-8-t4 '»t v f 

4t444 -^m i, «iw iv i 4*rc ^ tw = 3445 ! 

4t4E*l4 'S'ij-W 4f4 f4t4 C4R ®Rf*f§ «Jlc<p *Tf I 4ffi ft (.4 ^eaw 1^4 ®TR43 
414 ?^ f^ 1 # 44t.® i 44t.®. jv i 
i88) >800 ( 8 

<m 

G8) ^88 (* 

'io\r 

45 ) tf8 ( i 
®v8 

iV ) O'Js ( ^ 

®4 

X 

4.4t.® : 4?4Tl<J 4t4t4l ®f c t44t4t? 4E*JJ fii'oV) 4?4TTC4 mm 4ft& 

41441 ®ft«4 (4 °C' s k4 4.41.®) <1 =11 SR 1 

4X4t<I <M 44 ^4t4£4 WRt 4R44 4TC43 4.4t.®. 'S 

w t44t rr i cw- 
it'm = ^XO^X'IXii 44. 

8^,00 = ^'°X'5X(2-^XH 41 4.41.® = ^X^XtJ^X'IXli = i®b4oo I 
4t efenn ^41 44 m ^4f^® 44 ^ C4ff44 ^4iw®t4R ^41 4?4fii 
RCU •^'S4 R54 ftt4 3R I 44TC1 41® 4^4)T®£4ll ®444t 4.41.®. I 

-> ^(ftlpR 4SftjR 4.4t.®.4?*lTRtl<J ® c t44 ; C444t 44*1 

^v.’^rrr^ tftiftw fitsw riiri cir 4rr c i < 2|| < k'® itci ri i 

®[441 4011 4.41.®. C4£4 4C4 4?4ST*aCM 444 C4}l44 t5'41Rt4<j ® C W4 
Rc,^ 4E1, 11 4‘lTRCl? ® c t*K,=1<t 41R I 


'5$1?F'1<14.11.®. « 4.H.®. : 


^ (It 4Fatfa4) 4.U.® = 


^ (41 ^0alft4) '»?}T?P c tl 4.41.® = 


44®t4R 4.41.® 
41®t 4(4 4.41.® 
445t 4tl 4.41.® 
31®t4R 4.41.® 
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3.£ 3(5J3t^ : 

3l3l i 333 ©tl'Slil 3tf*t3 3t3T '§ 6 'Ml C313113 I ^ftJ 

3tf*t 4<Ff5 oi33f53 W's e t 3t ^r*t ott ^ 3tf*t 

^5J5[«TP$ I 

?rrf*m ^*rr$ fa# 353 ?$ 353 333 3tf i t£3 31^ 3t3t 
eww^n sm <#tre 3iPf ^ faffa %m 31 ft’ 3*n 33 i 

£333 : -gon 'G VlPi<f 3%I3 33|\£K»i (t f3.l3. 'S 8 f^.fsT. C l f!'5T?I «M 


3o3 'G 3lftC4>3 ^TfoC^^ ^Sp^' s Tn5 = 


a f^.fsj. 
sfo.ft 


I GfS-ftc, 3o£33 3foC33 


3lPtC3>3 3VO(.<K.33 — '©8 I 
8 

Of^fTO 43 s fi> SJ^S 'G 3[2f^5 '5*JK*t | 'SfJT?.t*t3 3RR ft?t33 

^Tt£o3 c$m sfwiw i ©^’rtow ‘s’ 43*3 m\ sm*) 333 33 i 

WH 3t3 i G(£333 3*5 3C c l olc,<P ©3“ ot^ITvs 43° i Clt5 

3^ oT£3> =T5 «^j31o G i 3C3 ot£3> 433*[' 5 tTo 33T 33 I £333- 

i3 O 

-©3 s ©[*£3^5 43? — «T5 ^3*(3!35 I 

G 8 


RR>*| <3333 ^33$ : 

3J3I 0|w(3t^ : C3M Ofsplloa*! *3 Sg<I 3lf*t£3 5 331iSFC3 iSG3 3 ^ 3tf*f 3£3 
£3 ©(^3to 33 ol£3> «t«m ^3T£o3 3J^ ^31o 3=Tf I PW- O 8 8 <33 
3T^ ^310 8 8 0 1 

^3 orjnto^ 333 G^-flo 331 33 I 433f335 333 
'5^f3T^53 ^3 3tf*t3 © c 1 i P <r 1(. < T i < ^3lf*f 3 5 'G$i 3tf*l3 © c t3 5 3£3 5 vSG3 3tf% 313 
£3 ©f^fFo 33, fsRff oi^[3fo 337 33 I £333- 3 8 G, 08833 = 0 fo*tfD 
333 o[«J 335 | \5ttff3 *33 3[f*f©£3T3 '8 c f33 Oo 43° ^S3 3tf*t©£3t3 U c t3 3 3 
83 ; >[o3T? £t3G o(^3To fo'-#3 t3Jf ^3T5 Oo 8 33 I 

: £333 oj^3tCo3 ^ 3 ^G3 3lf*l3 3<; ? f3 ot^3toW ot3 
^31^310 33t 33 I C333- O 8 3 ^13 o^ 8 3* = & § 8 I 

RolRto ^T5[3t'® : 0333 0{spTtto3 \q \5<3<j ^tf*(3 3^^033 ^>1^3loc^ o|3 
R\»|fe\a or^^T® 33T 33 I 

C333- i'b 8 h. ^3 fWtf^F® 8^= 8 80 I 


3 ^ 
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RVl'ftt® : Rft Rift 4RiR RR CR RRR 'S fMtRf&R , R»}RT® '»'S)R D 

5®RTl><i ®I^(RTC®R RRR, ®TR’ '3^ bIRfS Rift f*Uil rS^HS RRT^RI® 'SRRjJ RR I 
wh- a tMrr, sa ® ft ft. ^ *v ft.ft. i Rift vra1t> ^r^ rrt^ri® 

£®f) R5£R | CRSRRf, £}RR Tj^ RfftR ^Rt® — = — 4RR MR RlftR 

it? D 

® i ^ __ 

Rf*[RT® —- = — l i3R RF2RI®C.<P <? S h(? = ^ % iV RRRR R>RT RR I 
IV « 

RRt^RTC®R Rlft^ RDRlR RIRTSfR RR •It I 2ft®TR> 

'5f»£Rft®R Rift 'jrH* ifl<P®tl'a]i| ?,M5 DW I RRftRfasR 2fRR <3 F®«f Rtf*RR> 
Sfl'flR Rift 'Q fMR 'Q ®®)<t Rlftt® RRJ Rift RRt RR I V^ssf RtfttRS iR, RR 
'S DR Rlf*lR V'jsf Reft RR I RRl^’llc.®'?! iR,RR,DR 'Q 8$f Rlftw 

^Sftft® 3FW RRl«t*#5 R=Tf RR I 

ii)»f»ft RRt»ftt® : Rft ^R 5 ^ RfT'StR ftRfr> Rift 'RRiR RR CR iR g RR = RR g 
'DR, ®tR Rift f®Rfi> tZFfifRS RRl^ftt® R=Tt RR I ^RtOT RR Rlftl^R 
iR 'G OR RlftR RRR 5 Rt RRJ RRl^ftt'®) ^R” '®®)R RtfttR 5 iR 'Q RR RlftR 
Mft RRl^Rtf®® R®TT RR I 
RR%1 : 

i) RB# Rift RRt^Rtft RtR 2fT#R Rift »^R RTCRR ‘Q'lRR RRJRlft ijtfift 
RRRR 'QRRCRR RRR RR | Dfsfa, R> % R = R % R RtfR R>R =RR I 
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_ ^ ^ %? feuW 

oe. fef fet? ?>s? *r®?s<rt ■fe =-- x s>oo% 

3RTU ^ ®U 

3R%t? 

O'b. 3RT^TT = tU3RT^TJ Xioo/fefe'a 

OH. UlU^flT = fefeo 'Sffe&h^'o ^J X ig*?^ 

Ob-. C*f? fe^U^U = 3RT5FIJ X "ufe ^MJ/ioo xst^o ^pfeoo 
Ocs. 4f*i*f?/ ^J'b : ^®1J Ut iIRT^TJ ('T?'?? R>Ji4l'5(.'5'5l ’TC?) 

^jg = fer X yUJ£feo ^flT/ioo X^Uv^t 3 ^® 'SFTJ/ioo 


■^pf-uputg ^ : 


8o. '5ft 7 ! 5 ! = 


iOOX^T 


^ru? x ^ci? fe 


Oc» 
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^IXWXp^l 

ioo 


_ iooX^ 

8^. ^B = - - <5^ ypTfsj <SB 


80 . = 


'srtB^xBsra 

ioox^T 


^m, ’jt’B 3B 'Q «ft^t , 4ii>j«i : 

iooXSpfPBT 


88. ^\m = 


ioo + B^B X ' : 5C t T? ^B 


8e. ^h«i = 


. bc'is ^ V 

i + —-IW 

ioo 




„ B 

8^. Ipf 'st*U^B = — X iooo 

[B= i ws ^shprcb# f*t®, p = 

_ D 

8H. K®T = —X iooo 

[D= i f*te, P = ^?3B 'SRsjJ ^SBB^UT] 

8 V. ^ilwlfa* ^fer ^B = — ~ x iooo = CBR - CDR 


CBR - CDR 


io 


8<s. J 'il«lR<p ’'f'SWf '?[fe ^Rf = 

„ D s 

<to. f*re -m = ——xiooo 

^o-i 

[D 0 _i= i CT'STTt f*P9, P^ = Tijpi ^«tl|] 


£i. BBB°t sfSrBB ^RsB ^B = 


B 


-Xiooo 


<2^. tgRB?BTf ^GBB BBS = <Ho 4- J y|'»|f<?5 *|\5BBt ^B 

_ _ .. 'SHBvBTt 

<20. 'SrBB^tJB B J Bj = -—--- 

CBB ssiftnssT 
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<?8. *lf?RM Mtstlvs = 'STMT^ 5 

66. CWfvS ^C«T, ^ ^ 

<2®. ^ITC<5? ^Rtbf^H ?R*lTt1t> = 

(2H. ’T® = ^ v fK5'SC=TH ^TSrft/ ^ftPTv^fTt 

•qt.’fst ^3J : 

(2V. ^Pl<P cqH¥=3 = ‘^; , f?I ^r@?t 

6b. C^lt 3T^ = Wsf- i -t- i> 

®o. <t® ^^fJt = C^f5 ?R*lTt +i 
®2>. ^ ^t^Ut = ^*1% +2> -5-^ 

®^,. ^(^<j = *J~3l <f ?[ -3T5rf% + ^ X'Q c bf>«1 


(Number Set) 

vs.i (Tnfo *lRbtl (Set Identities) : 

<7f5 (Sets) : A,B,C 
•*ilR<p OT? (Universal Set): I 
■^5 (Complement); A 7 
«t^s (Proper Subset); Ac B 
■#Ft (Empty Set) = 0 
CT#5 Tftwi’t (Union of sets) •• A kjB 
C>ft5? cs^t (Intersection of sets) ■ A C\B 
(Difference of sets): A\B 

i. Ac/ 

A Ac A 

o. A = B T$r Ac B ^ Be A 
8. "#Ft 0C A 
6. CTU>?t TRprM C = A u B = {^XG A,or,xe B } 

8 > 
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<b. PlMJ (Commutativity) A u B = B u A 
H. (Associativity) Au(BuC) = (AuB)uC 

v. mcSc*) c^t C = Au B = {^|xe A,and,xe b\ 



fc. CTbtJ (Commutativity) An B = Bn A 

$o. ^wpsfi (Associativity) An(BnC)-(AnB)nC 

ii. (Distributivity) Au(finC) = (Aufl)n(AuC) 

An(BuC) = (Anfl)u(AnC) 
iA (Idempotency) An A = A, AuA- A 

(Domination) An 0=A,Au/ = / 
i8. (Identity) Au 0=A,An/ = A 
"id. (Complement) A' = {xe l\x<£ a} 

'G (Complement of Intersection and Union) 

AuA' = I,AnA'= 0 

i ^(Au B)' = A'n B\ (A n B )' = A' ufi' 

iv. (Difference of Sets) 

C = B\ A = {x|xe B,and,x£ a} 



8 * 
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B\A = B\(AnB) 

*o. B\A = BnA' 
iti. A\A= 0 

A\B-A^f AnB= 0 



*a. (A\R)nC = (AnC)\(5nC) 

*8. A' = / \ A 

$.(t. C - AxB -\(^x,y)\xe A,and,ye b] 


«.$, wc^'Si (Sets of Numbers): 

?F?*rn (Natural Numbers) = N 
wJ^'sUl (Whole numbers) = No 
(Integers); Z 

^R’dt (Positive integers): Z + 
?jfeft^s -sjcf (Negative integers): Z 
^s^dt (Rational numbers); Q 
(Real numbers): R 
(Complex numbers): C 


*b.N = {1,2,3,.} 

N 0 = {0,1,2,3.} 

idr. Z + = N = {1,2,3,.} 

Z" = {....,-3,-,2,-1,.. .} 

z= z - u {0} u Z + = {...,-3,-2,-1,0,1,2, 


3,.} 


a 


x = — and,ae Z, and,be Z,and,b ^ 0 
b 


Q= |xj 

'So. C = {jt + iy\xe R,and, ye /?}, i ^T! 


8o 
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oi. N czZ cQc RczC 



o.o 'aiWl<l4l (Basic Identities) : 

^s’in (Real numbers): a,b,c 
o^. a + 0 = a oo. a + (— a ) = 0 

08 . a + b = b + a o<t. (a +b) +c = a +(b +c) 

O'ia. a - b = a + (-b) on. a.l = a 


ov. a.— = l,a^O 
a 

8o. ab = b.a 

8Cj,. a(b + c) = ab + ac 


OcS. <3.0 = 0 

8i. (ab).c = a.(b.c) 

a 1 

8o. — -a — 
b b 


o.8 (Complex Numbers): 

(Natural number) = n 
(Imaginary unit) : i 
(Complex number) ; z 


88 
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^s<r ^t°*l (Real part) ; a,c 

(Imaginary part): bi,di 
'STMT? 

(Modulus of a complex number): r,ri,r 2 
(Argument of a complex number): <p,q\,<p 2 

88 . 


i - i 

ii 

V~i 

* ►«*> 

•4n+l _ ■ 

i 2 = -1 

i 6 =-1 

i 4n+2 =-1 

i 3 = —i 

i 1 = -i 

i 4n+3 =~i 

i 4 = 1 

i 8 = 1 

i 4n = 1 


8£. z = a + bi 

S'is. ^rspocr: ^5[*Rt ^£|?l =T^J I 


Imaginary axis 


3 1 
bi 
2i 


i \ 

! 

-2 -1 Oi 
~i 


-2i 


—» a + bi 


, Real axis 
2 a 3 


8 ^. (a + bi) + (c + di) -(a + c) + (b + d)i 

8 V. (a + bi) ~(c + di) = (a-c) + (b- d)i 

8Ss. (a + bi)(c + di) = (ac — bd) + (ad + bc)i 

a + bi■ ac + bd bc + ad . 

(to. -= — -- + — ; - -x 

c + di c +d c +d 

(?i. a-bi =a-bi 
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ci — T cos (p,b — r sin ^3 
<tt>. a + bi- r (cos (p + i sin (p) 

C8. ^ a + bi ^ r — ^fa 2 +b 2 ,(p = arctan — 

a 

<t<t. z | -Z 2 - r x (cos q\ + i sin (p x ).r 2 (cos <p 2 + i sin (p 2 ) 

= r x r 2 \cos{(p x +(p 2 ) + i sin(^, + <p 2 )] 

<tb. r(cos<p + i sin <p) = r[cos(-#>) + i sin(-<p)] 


<tH. 


1 


r(cos^ + isin^) r 


=—[cos(-^) + i sin(-^)] 


Cb-. 


Zj _ r,(cos^, + /sin$>,) 
z 2 r 2 (cos <p 2 +is\n<p 2 ) 


= -5-[cos(ft -<p 2 ) + i sin(fl - (p 2 )] 
h 


z" = [r(cos^M-i sinks')]" =r"[cos(n^) + isin(n^>)] 


'bo. ^aj: (cos (p+ i sin (p) n = cos(n$>) + /sin(«^>) 

bi. n th ^ 3J3J . 

/ < p+2nk . . q>+2nk'\ 
cos -- i sin —- 

v n n j 

(?Nlw k = 0,l,2,...n-l. 

7$aj; £ u =cos;t + isin.x 


Vz = yj r(cos (p + i sin <p) =yfr 















(Algebra) 

8.J (Factoring Formulas) : 

^fJt (Real numbers): a,b,c 
^■’Ul (Natural numbers): n 
to. a 2 -t? 2 -(a + b)(a-b) 
to. a 3 —b 3, — (a-b)(a 2 +ab + b 2 ) 
to. a + b 3 = (a+b)(a 2 -ab + b 2 ) 
to. a 4 -b 4 = (a 2 -b 1 )(a 2 + b 2 ) = (a-b)(a + b)(a 2 + b 2 ) 
to. a 5 -b 5 = (a — b)(a 4 + a 3 b + a 2 b 2 +ab 3 +b 4 ) 
to. a 5 + b 5 = (a + b)(a 4 -a 3 b + a 2 b 2 - ab 3 + b 4 ) 
to. n ^ 

a n + b n = (a + b){a n - x -a n ~ 2 b + a n - 3 b 2 ab"- 2 + b n ~ x ) 

so. ^ n ^ 

a n —b n = (a- b)(a n ~ l + a n ' 2 b + a n ' 3 b 2 +.... + ab"' 2 + b n ~ l ), 
a" +b n = (a + b)(a n ~ l - a n ~ 2 b + a n ~ 3 b 2 -.... + ab n ~ 2 - b "~ l ) 

8.$, tsSWTC (Product Formulas) : 

?F^lTt (Real numbers): a,b,c 
‘=l*f (Whole numbers); n,k 
si. (a-b) 2 = a 2 -2ab + b 2 
S*. (a + bf = a 2 + 2ab + b 2 
Svs. (a - bf = a 3 - 3 a 2 b + 3 ab 2 - b 3 
S8. (a+bf = a 3 +3a 2 b + 3ab 2 +b 3 
sc. (a-b) 4 =a 4 -Aa 3 b + 6a 2 b 2 -Aab 3 + b 4 

Sfc. (a + b ) 4 = a 4 + 4a 3 b + 6a 2 b 2 + 4ab 3 + b 4 
SS. f^t ^ : 

(<3 + c>) — CqO + Cjfl t>+ c 2 o b + ...+ c n _ x ab + c n b , 


8S 
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n c k = 


n\ 




k\(n-k)\ 

<iv. (a + b+c) 2 = a 2 +b 2 +c 2 + lab + 2bc + lea 


HO. 


(a + b + c + .... + u + v) 2 =a 2 +b 2 +c 2 + .... + u 2 +v 2 + 


l(ab + ac + + au + av + be + . + bu + bv + .... + uv ) 

8.0 ^t® (Powers) : 

(*wi^<t> £f^® ^^Ut) (Bases-Positive real numbrer) ; a,b 
■SIT® (5pPi 3j^Ut) (Powers-rational numbers) = n,m 


._ m _«_ m+n 

tro. a a —a 


v*. (, ab) m =a m b n 

V8. (a m ) n = a mn 
v®. a' = 1 


VH. a n =yja m 


a n 
Vi. — = a 

a " 


VO. 


^ a^ 

\bj 
o 


ar 

~b n 


VC. a = l, a & 0 

J_ 

a m 


vo. a m = 


8.8 %f (Roots) : 

^ (Bases) = a,b 

HT® (*p*Pt ' 3 T?5tTT) (Powers-rational numbers) = n,m 
a,b> O^Tt ^ fter (n=2k, ke N ) 


vv. 



Oo. 

0 *. 



,b* 0 


08 . 






8V 
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c5>V. 





a 


,a^0 



47^b_ 

2 





4a + 4b 

a-b 


(Logarithms) : 

*R*fTt (Positive real numbers); x,y,a,c,k 
(Natural numbers); n 

100, *R^at : 

y = log a x ^ x = a y ,a>0,a^\ 

101. log a l=0 log a a = l 

f-oo 

ioo. log a 0 = s ^ a>l a<l 

+ oo 


io8. log a (xy) = log a x + log a y >o<t. log a - = log fl x-log a y 

y 


io'b. log a (x'') = rclog a x 


I — 1 

io<t. log a Vx = — log a X 


log X 

iov. log fl X = -—= log, x. log a c, c > 0, c * 1 

l°g c a 


'iob. log a c — - 


1 


log c a 

iii. ^fsf io ^tpt, log 10 x = logx 

-xl'»lR<p log e x = lnx 


iio. x = a los ° x 


OT’ftCT e = lim 


1 + - 
V kj 


2.718281828... 




' 5 T?3 ’JSJ U 8 
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iio. logx =—-—In jc = 0.434294 In x 

lnlO 

li8. lnx =—-—log x = 2. 302585 log x 
loge 

8.<5a (Equations) : 

3 Tv.' ! Ul; a,b,c,p,q,u,v 

: xi,x 2 ,yi,y 2 ,y3 


ii<t. ^ : ax + b = 0,x =— 

a 


twl® : ax 2 + bx + c = 0, x ] 2 = 

: D = b 2 -4ac 

iiV. ^ x 2 + px + q - 0,^3 ' 0 kc »1 

2 b 

ax +bx + c = 0,x, = 0,x 2 =- 


- b±y]b 1 -4 ac 


2 a 

| x 1 +x 2 =-p 
I x,x 2 = q 


a 


ax 2 + c = 0,x 1>2 = ±J— 


t^rr« ^ ■■ y 3 + py + q = 0 

l, 

y, =u + v,y 23 =--(u + v)± — (u + v)i 


C*HtW u 




,v = \ 


^ + 




p 

V3 j 


8.S CVlPl-4* 'WSt (Inequalities) : 

^1; x,y,z 

\a,b,c,d 


|^1 ? &2 J ^3 ^ n 

: D,D x ,D y ,D z 


,m,n 


do 
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i£R?. C®f*f : 



«r»«h 


a<x<b 

[a,b] 

- -*-*. x 

a b 

a< x<b 

C a,b ] 

-«-♦-*. X 

a b 

a<x<b 

[ a,b) 

a- b * X 

a< x<b 

(a,b) 

- & -e-«- X 

a b 

-°°<x<b, 

x <b 

i-o-,b] 

-s —* 

-« <x<b, 

x <b 

(~°°,b) 

- . i — x 

a<x<°°, 

x >a 

[(3,°°) 

-♦-- x 

a 

a<x<°°, 

x>a 


-e-*. X 

a 


^ a > b ^ , 'skcn b < a 


J^o. *rfw a > b , 'slRC'i a-b > 0 b-a < 0 

i^8. ^ a > b , 'oIrw a+c > b+c 

^ a > b , 'filRw a-c > b-c 

a >b c > d^?f, 'sKw a+c >b+d 
■ ^ a > b c >d^t, '®tec«i a - d > b - c 

i^v. ^t a > b m > 0 ma > mb 

d jy 

a > b 4?° m > 0 ^f, ^5T^=T — > — 

m m 

Vso. ^ a > b 4<r?, m < 0 33, '»l^c«i ma < mb 

I'Si. ^ a > b m < 0 'okw — < — 

m m 

io*. ^ 0 < a < b ^ n > 0 a n < b n 

i'fl'D. ^ 0 < a < b n < 0 ^3, 'sIrc«i a" > b n 
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ys8. ^ 0 < a < b 'skw rfa < tfb 

/— r a + b 

i'Sff. -4ab <-, 

2 

a > 0, b > 0 ; ^fD w|Pi<p 'spfsitst '*rfw a = b ^ i 

a + — > 2, a > 0 ; CTH®R» ’sptwf ^ ^3=1^1 

a 

I , fli + u-, + — + fl 

ios. ya l a 2 ....a n <— -—-—,C^T 1 ®JTC»T a v a 2 ,....,a n >0 

n 

iov. ^ ax + b> 0 a > 0^ ^at^t x > — 

a 

ioSi. ax + b > 0 <sm a < 0 ^ 'oko«i x<—— 
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i8i. \a + b\ < |a| +|fr| 

^ |x|<a ^11 'slit.M -a<x<a, C^ , *rTC = T a>0 
iso. frfw Ijcl > a x<—a <*ra* x > a CT’ftW a > 0 


i88. x 2 < a '»Kc«i jjtj < fa, <7r*ffW a > 0 

i8<?. x 2 > a 'ol$tt c i \x\ > fa, C*r»nw a > 0 


i8^. -#T > 0 

gU) 

f(x) 

is q. ^fw < o ^ 'mttf 

g(x ) 


\f{x).g{x)> 0 
[g(x)*0 

j/O)-g(*)<0 

|g(x)*0 


8.V b^tei-a 3jjs (Compound Interest Formulas) : 

^TJ : A 

: c 

eilws ,s i%srt c f: r 
^jf'i <J«OT ^s^lTt : t 
2ff% bi«J^Ri<t ^RjSlJt : n 


f rY 

i8V. : A = C 1 + — 

'v n) 

i8S>. *ra%fa : A = C(1 + r)‘ 

itfo. U3F^fef ^Jj2[ : ^ ftitfa's b<4^fo ^TC& (n — » oo) ; 

A-Ce n 


<?o 
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sulftfo (Geometry) 


<t.S Q^®t (Right Tringle) : 

•>w4l% <rt^: a,b 

'3jfi'»'St : c 
SbOvof : h 

^stpSTf : m a , mb, Itlc 

: a,p 
^JPTf^ : R 
: r 

ffW : S 



i<ti. a+ P = 90° 

b . r, 
ico. cos a = — = sin p 


'id^. sin a = — = cos /3 
c 

a n 

itf 8 . tan a= - = cot p 

b 


i<t£. cot a = — = tan /? 
a 


'id'b. secor = — = cosec3 
b 


c „ 
itf-H. coseca = — = step 
a 

icv. ^ : a 2 +b 2 =c 2 

)>$<*. a 2 = fc,b 2 = gc, 

W*tTC*t f ^C®it a,b sjW't ifRt. c l 



i>5 30 . h 2 = fg,^* rtc*t h 3.G 5 il 7 r 5 rc4R c f^ Stj&'si i 


<?8 
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4 4 

W4ICT m o m b '5C 6 Tf l 



Q 

i'b^.. m c = —, CT’ftW m c 'olFb'^st c ^ W*Tt I 


i'Ja'O. R = — = 
2 

i'bC. a£> = ch 


a + b — c 

yb8. r =- 

2 

„ ab ch 

l<bb. S =-= — 

2 2 


a£> 


a + b + c 


(IsoscelesTringle) : 

: a 
: b 

^f} (344 : /? 

W1 : a 
^33 vSbb'ol : h 
: L 

T^PF^f : S 



,0 a 


iM. J3 = 90° - 


i4ih>. L = a + 2b 


ywr. h =b 2 - 

4 

_ ah b 2 . 
14o. S =■—- =—sin a 
2 2 
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(t.'O (Equilateral Tringle) : 

(<i'®CST<l : a 
5k>\d| : h 

*1^^033 <flW s l : R 
^JPTt^ : r 
<#%tt : L 
: S 


i<ii. h = 


aS 


1 . aS 

r- — h -—- 

3 6 

ah a 1 V3 
S -— =- 

2 4 


m. 


= — iH8. L = 3o 



<f.8 (Scalene Tringle) : 

fe|®C©M ■'TK : a,b,c 

. >• a + b + c 

: p =- 

2 

fo^osNi c<fh: ot,(3,y 
•‘’tft’fo 'S»'©l : a,b,c : h a ,hb,hc 
; a,b,c : m a ,mb,mc 

wttfti: a,/3,y:t a ,t b ,t c 



^rbrt^ •• R 
<I3M^ : r 
W3PR : S 


iH'b. a + j3+y= 180° 
ina. a + b> c,b + c > a,c + c > b. 
\a~b\<c,\b-c\<a,\a — c\<b 


<tb 
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: q = ^,q\a 



ib o. 


ivi. tftrsgi 


Mr*. /? = 


a 


a -b +c 2 - IbcCosa, 
b 1 - a 2 +c 2 - 2acCosfi, 
c 1 = a 1 +b 2 - 2abCosy. 
a b c 


= 2 R, 


sin a sin j.3 sin y 

_ b _ c _ be _ ac _ ab _ abc 
2sina 2sin/7 2sin^ 2 h a 2 h b 2 h c 45 


2 ( p-a)(p-b)(p-c ) 1111 
Mr\S. r =— -—-—-=— H-+ — 

p r K K h c 


sin £ 

2 V be 


. „ a P(p-a) 
iV8. cos— = \2—2- . 

2 V be 


tan—= (E rMP z * . 
2 \ p(p-a) 


(t<\ 
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K = -Jp(p-a)(p-b)(p-c), 


iv<?. h b =~^p(p-a){p-b)(p-c). 


K ~ P(P~ a )(p-b)(p-c), 

c 


b 2 + c 



m t 

h a =Z?sin 7 = csin/?, 


ib-'b. /z fc = asin/ = csino. 

ib-H. m t 

/z f = a sin/? = 6 sin# 

m 


2 _ a 2 + c 2 

b 


2 

2 a 2 +b 1 


2 2 2 
ib-b-. AM ~ — m a , BM = — m b , CM = ~^ m c 



2 _ 4 bcp(p-a) 

(b + c ) 2 


t 2 b = 


icSO. 5 


Aacp(p-b) 
{a Ac) 2 
4 abp(p-c) 
(a + b) 2 
__ _ bh b 



cv 
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s = 


ab sin y _ ac sin P be sin a 


2_2_2 

5 = yjp{p - a)(p - b)(p - c) ^<s 

abc „ 2 


5 = pr,S 


4F 


,5 = 2R~ SinaSin pSinA , 


„ , a B y 

S = p tan —tan—tan— 

2 2 2 

(Square) : 

^ : a 
: d 

< lQ^C'G'Sl : R 
«TTPTt s t : r 
’tf^hn : L 
t*M*M : S 



icsi. d-a^J 2 


_ d aj2 

R = — = - 

2 2 


iSi'O. r = ■ 


a 


^8. L-4a 


S =a~ 


(t.'b '«(.•*?<$ (Rectangle) : 


'SfRl'oCTOHI ^ c f 
: L 

(.•sp^tper ; S 


a,b 

d 

R 



d — ^ja 2 +b 2 
ifctr. L = 2(a + b ) 

<?.H J 1lVl's9 < p (Parallelogram) 

*iWferfSc<M ?rf^: a,b 

: d\,d 2 

CTl*t : or, P 
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^4 C?H : (p 
\Sw>\»l : h 
: L 
: S 

4 oo. oc + fd~ 180° ^.oi. d\ + d -2 — 2 (< 2 2 +/?‘) 

^ocs.. h = bsina = bs\n/3 \ou. L = 2(a + b) 

\o8 . S = ah = ab sin a, S =— d } d 2 sin (p 

<t.\r fl'Pl (Rhombus) ; 

Wl? ^ : a 
^4: d x , d 2 
<344; a,p 
iS»'o| : H 
'5p3S^C'33 4TW4 : r 
: L 

WW : S 



$p<t. a + /3 = 180° 
h = asina = 
^ob. L~4a 


d x d 2 

'la 


\o+>. d { 2 
^ob-. r - 


+ d 2 — 4 a, 2 
h _ d ,d 2 _ 
2 4 a 


a sin a 
2 


2 X 

*Jo. S = ah-a sine^S =—d,d 0 

2 

<t.b (Trapezoid) : 

Jatfafsralwa : a,b 

; q 
: h 

(/'M : S 



W. q = 


a + b 


_ a + b , 

4^4. S = —r —-h - qh 


2 2 
£.io IV (IsoscelesTrapezoid) : 


'bo 
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ItfafeltWfJ »fst: a,b 

<Tt3. : C 

'SJSlTCt : q 
'Sbb's! : h 
: d 

■'iQ^c.'es : R 
C^iOW : S 


^i'S. q-- 


a + b 


$,>8. d = slab + c 2 


2 1 


h = ^|c z ~~(b-a) 2 


$>is. R = 


:■^[ab 


+ c 


■yj(2c-a + b)(2c + a-b) 


„ a + b , , 

i’iH. S = -- .h = qh 


(IsoscelesTrapezoid with Incribed Circle) : 


: a,b 

^ : C 
"W^Tl : q 
'Stfc'al : h 
: d 

^8^33 3JPTtq : R 
^iQ^CGS ?[JWt4 : r 
: L 

C*SM*P«1 : S 
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itibr. a + b = 2c 
a + b 

q = - -c 

2 

d 2 =h 2 +c 2 
h -Jab 

r = - = - - 

2 2 


„ cd cd 

W. R = -=-: 

2 h 4 r 



L-2{a + b)-4c 


„ a + b , (a + &W ab , , Lr 

^8. 5 =- .h - --—-= qh = c7z = — 

2 2 2 
'5JCTJ JjtPlfaiiN (Trapezoid with Incribed Circle) : 
Jalf^lfsralt^ra ^fsr: a,b 

^ : C,d 

: q 

tSbb<a| : h 

: d p rf 2 

C¥H : 

'5TSS^5 : r 

^JPTt^ : R 
< #^t : L 
CTW : S 



a + b = c + d 

W. L = 2(a + b) = 2(c + d) 


Z’Z.'b. q - 


a + b 


c + d 
2 


„ a + b , (a + b)4ab 

o =-.« =-= qh. 




1 


5 1 = — d x d 2 sixup 
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(Kite) : 

^5-43 ^: a,b 
: d v d 2 
: a,(5,y 
<#%H : L 
O'iW*! : S 

(x+ [5 + 2y — 360° 

L = 2(a + b) 

,, d,d 7 
*«J. 5=- L - t 
2 



<?.i8 5 r*f^5 (Cyclic Quadrilateral) : 

&'S'4gsts ^: a,b,c,d 
b'g'|C'Srs)i ^*f = d { ,d 2 
^ c fl ^*0"? C^t*f : (p 

: a, /?, y, 8 
: R 

’tfPfaT : L 

: p 

CWM : S 

W. a + J3+ y+8 = 180° 

^ : ac + bd = d i d 2 

3.^8. L-a + b + c + d 

„ 1 | (ac + bd)(ad + bc)(ab + cd ) ^ L 

$$<t. R = - ------- C*P*m?T p= — 

4\(p-a)(p-b)(p-c)(p-d) 2 

S = d y d 2 sin (p, S = -J(p - a){p - b)(p -c)(p - d) 



(?T*1TCT p = 

d."id (Tangential Quadrilateral) : 
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^ •- a,b,c,d 
d x ,d 2 

^rcsfT? <SN : (p 
; r 

*#%H : L 

: P 

C l ^ij>psi : S 

a + b = c + d 
^®b\ L- a+b + c + d = 2 (a + c) = 2 (b + d) 

„ Jd?d]-(a -b)\a + b- pf 

*©&. /? = - >— 1 — 2 —-—-—-GNICT p = 



2p 


1 


^8o. S = pr = —d l d 2 sin (p 

<t.ib b^^St (General Quadrilateral) : 

^: a,b,c,d 
: d n d 2 

C^H : (p 

'srsfi c*m •- a,/3,y,8 
: L 

C**<2W«1 : S 

■5,8i. cc + {3+ y+ 8 = 360° 

^.8 ^.. L = a + b + c + d 

^80. S = ^d x d 2 sm(p 

(Regular Hexagon): 

*t vi/'m.i a 
s '% t^FM: a 
Sto'ot: m 
^rwr4: r 
<#^33 ^JPTI< : R 
*fQ^)Sif : L 

: p 
b8 
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WW : S 

* 88 . a = 120 ° 
* 8 ^. R-a 


*8 a. r = m = 

* 8 ®i. L = 6a 
L 


a^/3 


_ a 2 3 V 3 

* 8 b\ S = pr = - p — 

2 2 

(Regular Polygon) : 

’’fl’tf / ^1*; a, <rt^t '^r?^ITt: n 

<3*1*1 : a , ## ^5T : m 
^STS^OSfl : r 

: L, : p 

CW : S 



* 8 *. a = 180 ° 


\<to. R = 


2 sin 


K 


r = m — ■ 


2 tan 


K 


■ = JR - : 


*<t*. L = na 


n 

2n 


„ nR 2 . m I 2 

*<M. S =-sin —,S - pr — pjR -C^NtCT p = 

2 n V 4 


^ (Circle) : 

: R 

Pi^l*5 ^3Ts*i; e.f 
3*rc^it c^t*f: a 
®#%rt = L 

*£ 8 . a = 2RSin — 
2 


3 JPT : d ^Tjt : a 
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a { a 2 = b l b 2 



ee , = ff { 
g 2 =ffx 
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^TPTtM : R 

: S 

fS (3M (C^felTCT) : X 
^3 ' 5 J i fT5 Wt*t (file's) : Ot 

: L 

C*sf l £i»poi : S 

s = Rx 


s — - 
^'b'S. L = 


nRa 

180® 

s + 2R 


*fc8. 5 = 


/fo 

2 


R 2 x _ nR 2 a 

~Y~ 360° 


fr.^1 ^5l?1 (Segment of a Circle): 
<ITf 3 TT*t : R 
^ 351 ^ : S 

: a 

^ i?m (c^fenw): x 
^5 ^*fr^ c^H (felfte®): a 
^5t?5*R( ISB^ot : h 
*lf^faT : L 
: S 


s 



a = 2y/2hR-h 2 ^. h = R--^4R 2 -a 2 ,h < R 

o 


L = s + a 

^v. S=^[sR-a{R-h)] 

S~-ha 

3 

fr.^^H^(Cube): 

<13 : a 
3*f : d 



m 
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c*iht«wi : r 
«fsra CT<ilW : S 
: V 


^<s>. d = «V3 is.Ho. r = — 

2 

/T 

*8>. /? = -^ W. 5 = 6a 2 wV = a 3 

2 

<tA« ^T?T5<PI? (Rectangular Parallelepiped) •• 

*113; a,b,c 
3 >< : d 

^fsra c^as^®T: S 
: V 


*H8. d = Vo*+ b 2 + c 2 *H<t. 5 - 2(ab + ac + be) 

V = abc 



<?A8 tefwsr (Prism): 

’flftfs m: 1 
S&O'ol : h 

CWR : S L 
(^hW : Sb 
Wt W C^aRM : S 
JSIRFH : V 



-h 


^.HH. S = S l + 2S b 

*Hb-. ^5H *fpfgfsTStCTsl <11% 04*H : S L = (a, + a 2 + a 3 +... + a n )l 
CS.HJS. fttfcfirsftSBt «Tf% C^*M : S L = pi, 

C^NTPT p ^C«T C^Pi3 I 


^b-o. V = S B h 

$A<t 7 rsRl^'b^®R s (Regular Tetrahedron) : 

fa'SC'SfS : a 

tStt'Ol : h 



'Jsb- 
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W)*M : S B 
: S 

'4>ll?l's4 : V 


h = 



***• S B = 


V3 a 2 

4 


*ru.S = V3a 2 \\r8.V=-S R 

3 

(Regular Pyramid): 

^ra ’rK: a *fRi: b 

®00'S I : h '®K<P vStO'Sl : m 

: n : p 

^T®sf%f^5 ^TPTt^ : r 

fWW=1 : Sb 'ffsra CWP®I : Sl 

Wl C*M*M : S 'B(I?I^H : V 




a 


m = 



ytrto. 


h=i 


4b sin- a 

n 


2 sin 


n 


n 


S, = — nam - 

L 2 


— na^4b 2 - a 2 

4 


= pm 


*Mr. S B = pr *M*. S = S B +S L 

^.cso. V = -^S B h = ~prh 



(t.^ (Frustum of a Regular Pyramid) 

tSto'al : h 
sol^ , '5bt>'o| : m 
^sfsTil CWM : Si, S 2 
*tt% WW : S L 
«#%li : Pi, P 2 

C^T '8 C R> : k 
Wt WHt : S 
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vSTRpsJT : V 


b. b 7 
-L = -L 


_ 


a. 


a. 


= K 
a _ 


6 


a 


■ = 


^- = £ 2 

„ m(P, + P 2 ) 

L 2 

^.c®8. 5" = *S^ + jS] + ^2 

v = ^(s l+ JsX+s 2 ) 


v=^ 


b f 


1 H-h 

a 


b 

v«. 


hS { 


[l + k + k 2 ] 


®T^ (Rectangular Right Wedge): 

'sf^ra *tH: a,b 
% < lssRi : c 
Sto'sf : h 

: Sl 

C^RF®T : Sb 
3 T s J£f vpM C*M*pe1 : S 
«ll?('S*l : V 

S L = | (a + c)^4h 2 +b 2 + bjh 2 +(a-c) 2 



ct>v. S *=ab =!>&. S = S B + S L 

(tAb Tsfassw (Octahedron): 

: a 


: r 

WW : S 



‘to 
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'3oi. r — 


: V 


II 

a 

Os 

aV2 

'30^. /? = - 

2 

' = 2a 2 43 

T/ a 3 V2 

'3o8. V =- 


(Ocosahedron) : 



oo<t. r 


a ^ (3+ ^ «o». ^iwfj 


12 

ooh. S = 5a 2 >/3 'Sov. V = 

^t*H ^T<F (Dodecahedron): 


5a 3 (3 + V5) 



aJlO(25 + llVl5) 

oots. r = — 51 - 


'Oio. /? = 


aV3(l + V5) 


«ii. S = 3a 2 5(5+ 2^5) 


V = 


a 3 (15 + 7V5) 


<t.vo cw (Right Circular Cylinder): 

^JPTTM : R 
: d 

Stb'sl : H 
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■nrffa cw: s L 

C^iW®T : Sb 
WW : S 

'51t?pO J f : V 
\oio. S L = 2nRH 



oi8. S = S l + 2S b = 2xR(H + R) = nd 


H + 


-) 

2y 


vxt. V = S B H = nR 2 H 


<ts si cw ^ ^sr$^n T 5 a T (Right Circular Cylinder 

with an Oblique Plane Face): 

: R 

*1C<rK Sco^o! : h| 

^TlT?^ •'tWlPt*) 'Sw> v s| : h2 

cwr : s L 

: Sb 

^ra C^S^PT : S 
^irns^: V 



S L = nR{\ + h j) «*<*. S B = nR 2 + xRjR 2 + 

vib-.S = S l +S b =xR 


h^+hj 


/ij+Z^ + R + .l/? + 


AaY 

. 2 J 



'Ciij. V =- (}\ + h^) 

(t.^ (Right Circular 

: R 
: d 

StJ&'sl : H 


*W. 
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vfttfas SCO's! : m 

c^<p«i ; Sl 
04^=1 : Sb 
W tWWW : S 


S, = nRm = 


Tmd 


\ 
2 j 


: V 

0 ^ 0 . H = jm 2 —R 2 
S B =7lR 7 

1 / ^ 

S = S L +S B = 7iR(m + R) = —mI m + — 

vsc.8. V = -S B H=-nR 2 H 

3 3 

(t.'OV C^1 c t«P f^»j^ (Frustum of a Right Circular Cone) : 

: R, r 

Sdo^oI : H 
€t*R5 : m 

««n?^: k 
C^api 5 ®! : Sl , S 2 
c*m*m : S L 
■=TSJSt \0C«1>S (.**M<f 2 1 : S 

^smr®^: v 

H = ^m 2 -{R-rf 

S 2 R 2 ,2 

~^ = — = k 

s i r 2 

'S^,S>. S — Sj + S 2 + S B + t 2 + m(R + r)J 

h ■ 

3 

hs\, R ftfYl hS. 

— 1 + —+ — I = 1 

3 r \ r 



S L = mn{R + r) 


™o.v = j[s,+ y fsA+s ! ) 

ooi. V 


1 +—+ 
r 


[l + * + * 2 ] 


S'S 
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4.08 (.Ml 4 '!4 (Sphere) : 

: R 

Wl : d 

^fsRJ C'*4*P«1 : S 
vSrtTTvoiT : Y 

oo*. S = 4nR 2 

'so®. V - —j^H =~7vd l = — SR 
3 6 3 



4.04 CMI%f (Spherical Cap) : 

WtSH/Pil : R 
'ffsra '3Tt 5 Tf< : r 
Sbb'al : h 

CWR : Sb 
oc e 1<l : Sc 


oo8. R = 


'5flw j f : V 
- 2 +h 2 


2 h 


oo4. S B =m 



OO 'is. S c = 7l(h 2 + 


r 2 ) 


oo 4 !. S = S B +S C =n{h 2 + 2r 7 ) = x(2Rh + r 2 ) 



oov. V = -h 2 (3R-h)-~h(3r 2 +h 2 ) 
6 6 

< t.'S'b CMt%5T (Spherical Sector) : 

MlFTt^ : R 

£M1%& MH3T3 ^fsra : r 
Sbool : h 

C3F3PM : S 

'stlSI'sH : V 


<\8 


www.banglainternet.com 





















2 , 

'O'OeB. S = 7jR{2h + r) 080 . V = —7iR 2 h 

^arSWt 5 1'®} *T*t*T C’tt’^tTf ‘C'*Tt 5 tf 'Q f< lV '^tlC’P i] 

C.OH (SKW (Spherical Segment) : 

?7Pn< : R 

: ri, T2 

SbO'ol : h 

tft 1 % W OSPM : S s 

W% OC«1<l C^3RM : S1 ,S2 

: S 

: V 

o 8 i. S s =2 nRh 

08 *. S = S s + 5, + S 2 = 7t(2Rh + r , 2 + r 2 2 ) 

080. V = -7lh(3r l 2 +3r 2 2 + h 2 ) 

6 



fr.Obr '#t®r (Spherical Wedge) : 



^TPm< : R 

fw^l C^t c t (felftos) : X 

fWT C^W (T^fellW) : a 
CsT^mt CWW : S L 
3T555} \s(.«1<! C^J^T : S 
OflWH : V 

088 . S. = --a = 2R 2 x 

L 90 

7tR 2 

08 <t. S -nR 1 +- cc = nR 2 + 2R 2 x 

90 

,7 2 r>3 

08 ^. V = •—~a = ~R x 

270 3 


<t .056 (Ellipsoid) : 
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wtf; a,b,c 
: V 


'S8 c t. V =—mbc 

3 

(Prolate Spheroid) : 

; a,b,b (a > b) 

«f5RJ : s 



: V 


( 


'08b-. S = 2 Tib 


b + 


a arcsine 1 


, OT'ftW e = 


Ja 2 -b 2 


a 


T 4,9 

'»8S». V = ~nba 
3 

^S*tcMh4 (Oblate Spheroid) : 

= a,b,b (a < b) 

WW : S 
'SftW?? : V 


^ f be ^ 

a arcs in h 


«tfo. S = l7tb 


b + 


\aj 


be 

a 


, CT’tTCT e — 



T - 4 . 2 

'Otfy V =— Jtb a 

3 

<f.8o ^ (Circular Torus) 

; R 
^TbTt^: r 
C*iJ»t£|«P=1 : S 
^rm^T : V 



'0<?*. S = An 2 Rr 


otf'O. V = 2 n 2 Rr 2 
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(Trigonometry) 


TRpf : laf ^pjf ‘ftftf’ I 15jm c fftf%’ *ft*r<T wf 

fc>*t PWPRJ *lR*iM1 ^>c<l fxzwm c^fc^ *l1%irM mc^ 5, 's(lc«ilb*il <pw 
* tt ^3° ft*t <ls^ Rett '=ilc«iio , ii <pmi i »t<.^i*ift < <s ii ^rt?r, '*fT5 fspsc^ra 
c^sm 'Q ^rtki R<tttPktt < pw fiirc<FHftf^ i Qt(. < pi e iftf'£> , s 

^C=Tl fe<tliT> i Tf«JT.- sin, cos, tan, cot, sec, cosec . 



sin 6- 

COS0- 
tan 6 = 


< 


PM __ 

OP 'siFo® ^ 
OM « t ft 


OP «, 'Sf 

PM _ *T°< 

OM 


cos ecd- 

sec<? 
cot# = 


OP ^I'S'O , iSf 


PM *F< 
OP _ ^ 

~~OM~~ i^ft~ 
OM ^ft 


PM 


«T“« 


wi*r = a,/? 

^Ts^tJT ('S^f5 "?HT^) : X,y 

TOSt *R*IJt : k 

'JsA C<pH Glft^H 'Q wlt'W ' 5 TC*^T : 

180° 


'OC8. 1 rad = ■ 


o<K£. 1° = -^—red -0.017453 rad 
180 


= 57°17'45' 


K 
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■otf 'b. ]/ = -——— rad ~ 0.00029 Irad 
180.60 


'Stf H. 1' =- rad ~ 0.000005rad 

180.3600 

ofi-v. 


fW 

(f®s}k®) 

0 

30 

45 

60 

90 

180 

270 

360 

(wfiuiw) 

0 

it 

~6 

7t 

7 

7t 

T 

7t 

~2 

71 

3 71 

T 

2k 


'b.'S 


'S : 


sma = - 


y 

O'Jsi. tana = — 
x 

r 

V'bo. sec <2 = — 
x 



'S'Jso. cos or = — 
r 

X 

o>5s*. cot a = — 

y 

r 

'S'JsS. cos eca = — 

y 


W. ^ : y = sinx,—1 < sinx < 1 

y 



'S'b'b. : y = cosx,-l <cosx < 1 



°iV 
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O'M. mrsFF : y = tanjc,x ^ ( 2k + 1)—,—°o < tanjc < °° 

y 2 



y 



'S'JicS. (.-'met'C : y = seCJC,* ^ (2k +1)—. 
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v5f^ 

sin a 

cos# 

tana 

cot a 

sec a 

coseca 

I 

+ 

+ 

+ 

+ 

+ 

+ 

II 

+ 






III 







IV 









•b.<t eim 'sfH "• 


a 0 

a rad 

sin a 

cos a 

tana 

cot a 

sec a 

cos eca 

0 

0 

0 

1 

0 

oo 

1 

oo 

30 

It 

1 

41 

1 

43 

2 

2 


6 

2 

2 

43 


VI 


45 

7t 

41 

42 

1 

1 

41 

41 


4 

2 

2 





60 

7t 

VI 

1 

41 

1 

2 

2 


3 

2 

2 


41 


41 

90 

7t 

1 

0 

oo 

0 

OO 

i 


2 







120 

2 7t 

vi 

1 

-VI 

l 

- 

2 


3 

2 

2 


V3 


VI 

180 

K 

0 

-1 

0 

OO 

-1 

oo 


Vo 
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270 

3k 

~2 

-1 

0 

oo 

0 

oo 

-1 

360 

2k 

0 

1 

0 

oo 

1 

oo 




#° 

#rad 

sin# 

cos# 

tan# 

cot# 

15 

K 

12 

V6-V2 

4 

V6-V2 

4 

2-S 

2 + s/3 

18 

K 

10 

Vs-1 

4 

a/i0+2V5 

4 

^5~2y/5 

J5+2V5 

36 

K 

1 

V10+2V5 

4 

V5+1 

4 

VlO + 2>/5 

V5+1 

V5fl 

Jl(>-2/5 

54 

3 K 

V5+1 

VlO+2V5 

V5+1 

Vl0h2/5 


10 

4 

4 

Vl0 + 2V5 

Vs+i 

72 

2k 

~T 

VlO + 2V5 

4 

V5-1 

4 

V5 + 2V5 

if 

75 

5k 

~Y2 

V6 + V2 

4 

V6-V2 

4 

2 + V3 

2-V3 


'b.'b : 


vw. sin 2 # + cos 2 # = l 
o'l'Jj. sec 2 a - tan 2 # = 1 
o<h. cosec 1 a-cot 2 a = 


'S'ttr. tan or = 


sin# 
cos a 


obro. tan#,cota = l 


'S c tc5. cot <2 = 


cos# 

sin# 


1 

' 2 Vi. sec# =- 

cos# 


b-i 


^ U 'b 
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'Sbr^,. cos eca- 


1 


sma 

'b. £ t «T5Wf^ai : 


OV'S. 


fi 

sin /? 

cos/? 

tan /? 

cot /3 

-a 

-sin a 

+ cosa 

-tana 

-cot a 

90°-a 

+ cosa 

+ sina 

+ cota 

+ tana 

90° +a 

+ cosa 

-sin a 

-cot a 

-tana 

00 

o 

o 

1 

£ 

+ sina 

-cos a 

-tana 

-cot a 

180° +a 

-sin a 

-cos a 

+ tana 

+ cota 

270° -a 

-cos a 

-sin a 

+ cota 

+ tana 

270° + a 

-cos a 

+ sina 

-cot a 

-tana 

360°-a 

-sin a 

+ cosa 

- tana 

-cot a 

360° + a 

+ sin a 

+ cosa 

+ tana 

+ cota 


'b.V : 

'svs. sin(a + 2m) = sin a, ’t'tfra 2 n <tt, 360° 
'Sbr<?. cos(a±2;ztt) = cosa, 2 k ^t, 360° 
ob-^. tan(a±m) = tana, *1% n ^t, 180° 
ob-a. cot(a±;ztt) = cota, ’nfra n % 180° 


'b.Jft QlC.4l e l1vFi4 ifWJ ’ 5 T at 1^: 

Ob-br. 


r. sina = ±\/l-cos 2 a = ±^-(l-cos2a) = 2cos' 


-1 

2 4 J 


2 tan— 
_ 2__ 

i 2 oc 
1 + tan — 
2 


v5V5®. cos a = ±Vl—sin 2 or = ± j— (1 + cos 2a) = 2cos 2 —-1 

V 2 2 
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1-tan 


or 


1 + tan 2 — 


ofco. tan or - 


sin a 
cos or 




sec or -1 = 


2 

sin la 
1 + cos 2or 
a 


1- cos la 
sin la 




1 - cos 2or 


2 tan 


l + cos2« 1 + tan 2 « 


cosor , /- 2 - 7 l + cosla smla 

ofci. cot or =-= ±Vcosec or-1 =-=--- 

sin2or l-cos2or 


smor 


= ±, 


l + cosla 
l-cos2or 


2 or 


1-tan — 
2 


2 tan 


or 


o$»^.. sec or: 


cos or 


■ = ±VT 


2 

1 + tan 


2 or 


+ tan" or = ■ 


os>o. cosec or = 


sin or 


■■±yfl 


1- tan 
1 + tan 


or 


2 

2 or 


+ cot or = 


2 tan 


or 


'©^S. sin(or + /?) = sin or cos /? + sin /? cos or 
ofc<?. sin(or - /?) = sin a cos /? - sin /?cos a 
ok>v. cos(or + /?) = cos or cos /? - sin or sin /? 
ok^. cos(or-/?) = cos or cos/? +sin or sin/? 
tan or + tan /? 


o*>v. tan(or + /?) = 


1-tan or tan/? 


vo 
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oa>s>. tan(a-/?) = 

800 . cot(a+/?) = 

8 01. cot(a-/?) = 


tana - tan /? 
1 + tan a tan /? 
1-tanatan/? 
tan a + tan /? 
1 + tan a tan /? 
tan or-tan/? 




8 oc^. sin 2 a = sina.cosa 

80 ^. cos 2 a - cos 2 o' - sin 2 a = 1 - 2 sin 2 a = 2 cos 2 a -1 


808. tan2a = 


2tan a 
1 - tan 2 a 


8 o(t. cot 2 a = 


COt 2 AT -1 

2 cot or 


2 

cot a- tan a 
cotar - tana 
2 




3sin a - 4sin 3 a = 3cos 2 a.sin a - sin 3 a 

4 sin a. cos a - 8 sin 3 a. cos a 

5 sin a - 20sin 3 a +16sin 5 a 

4cos 3 a - 3cosa = cos 3 a - 3cosa.sin 2 a 


8 o'i). sin 3a 
80 s. sin 4a 
8 ov. sin 5a 
8 o^. cos 3a 

8 10. cos 4a 

8 11. cos5a = 16cos 5 a-20cos 3 a+5cosa 


: 8 cos 4 a- 8 cos 2 a+l 


8i*. tan 3 a = 
8ys. tan 4 a = 
8*8. tan 5 a = 
8 *<t. cot 3 a: 


3 tana-tan a 
l- 3 tan 2 a 
4 tana- 4 tan 3 a 
l-6tan 2 a + tan 4 a 
tan 5 a -*• 10 tan 3 a + 5 tan a 
l- 10 tan 2 a + 5 tan 4 a 
cot 3 a- 3 cota 
3 cot 2 a-l 


V8 
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_ . l- 6 tan 2 a+tan or 

8>fc. cot 4a =-r- 

4tana-4tan a 

„ ^ 1 - 10 tan 2 a + 5tan 4 ar 

8 J 8 . cot5« =—t- 7 - 

tan a-lOtan a + 5tana 


. a , l-coscr 

8iV. sin- = ±J--- 

2 V 2 


a , 1 + cos a 

81t». cos— = ±J—-- 

2 V 2 


- a , 

8^o. tan—= ±. 


1-cosa sina 1-cosar 


a 

85.i. cot— = ±. 


2 vl + cosor 1+cosor sinar 

1+cos# 


= cosec#-cot# 


sin# 


1+cos# __ 

V 1-cos a 1-cos# 


= cosec#+cot# 


sin or 


fc.iS ^ c^tC'Rl : 

a 


2tan- 


1 - tan 


# 


8^. sin# = 


1 + tan 


# 


8^o. cos# = 


1 + tan 


# 


2 tan 


a 


lt 2 a 

1-tan — 


8*8. tan# = - 


1 - tan 


# 


8*<f. cot# = 


2 

# 

2 


2 tan 


# 


. 0 - . a + B a-B 

8*b. sm# + sin/j = 2sin-—cos-— 

2 2 

• o ri a+B . a-B 

8*+ sin a- sin B = 2 cos-—sin-— 

2 2 

o ^ a+B a-B 
8*v. cos# + cosp = 2cos-—cos-— 


\r<t 
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8*h. 

800 . 

801. 

80*. 

800. 

808 . 

80(f. 

,80^. 

80S. 

80V. 

880 . 

881. 

88 *. 

880. 

888 . 

Wj 


a a + /? a- /? 

cosa-cosp = - 2 sm-—sin-— 


sin(a + /?) 
cos a. cos/? 
sin(a - /?) 


tana + tan/? = 
tan a - tan P = 

cos a. cos p 

„ sin(/? + a) 

cota + cot p =-—-- 

sin a. sin /? 

n sin(/? - a) 

cot or-cot/? = ——-— 

sin or. sin P 


cosa + sma 


= V2 


cos 


n 

— a 
V4 y 
\ 


■ V2sin 


cosa - sin or = -Jl sin 

cos (a - P) 


K 

— a 
4 / 




cos 


(ft A 

— + a 

v4 y 

r it ^ 

— + a 

v4 y 


tan a + cot /? - 
tana- cot /? = 


cosa.sin /? 
cos (a + /?) 
cos a. sin >9 


l + cosa = 2 cos — 
2 


80 &. 1 — cosa = 2 sin 2 — 

2 


l + sina = 2 cos" 


7t _ a 

T 


1 -sina = 2 sin" 


/r _ a 
42 


sina.sin p - 
cos a. cos/? = 


sin a.cos P ■ 


cos(a -/?)- cos(a + /?) 
2 ~ 

cos(a - /?) + cos(a + /?) 
2 

sin(a - /?) + sin(a + /?) 
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I8C. tan«.tan/? = 
•B'b. coia.coif3- 
(•8*1. tana.cot/? = 


tan a + tan J3 
cot a + cot 
cot a + colfi 
tan a + tan f3 
tan a + cot p 


cot a + tan ft 


88V. sin 2 a - 


1-cos 2a . , 3sina-sin3a 

-- 885s. sin a =- 


0Co. sin 4 a 


8Ci. sin 5 flr = 


cos4a-4cos2« + 3 

— 

1 Osin a - 5 sin 3 a + sin 5 a 
16 


. 6 10-15cos2a+ 6cos4«-cos6a 

0C*. sin 6 a =- 


8^. cos 2 «r = 


1 + cos 2 a 


32 


8C8. COS 3 « = 


3 cos a + cos 3# 


Sec. cos 4 «r = 


8CV. cos 5 a = 


8CH. cos # = 

8ev. : 


cos4« + 4cos 2a + 3 
— 

lOcos#+ 5sin3a + cos5a 
16 

. 10 + 15cos2a + 6cos4« + cos6« 


32 


y = arcsine,-1 < * < 1,-< arcsine < 

2 
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y 

IE 



8CS>. C^PTt^f : 

y = arccosjt,-! < x < 1,0 < arccos x < Tt 


y 



8^0.UjiHC'St't? : 

7t 

y = arctanx,—< x < -< arc tan x < 

2 

y 



Mr 
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8 >!si. Gift'S •qi'ScetnJ : 

y = arccot x,-<*> <x< «>,0 < arc cot x < K 

y 


K 



8 ^. (.-*!<?(.‘St'C : 


co,-1] u [l, <=o), arc sec x e 

*1 

o' 

1_ 

u 

f n 

~,K 

y 

L 2J 


U J 



8 'b'S. 


: : 


(- l] u [l, 00), arccosecx e 

1 

1 

IS 

0 

u| 


L 2 ) 



b-<5 
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y 



'b.iV 

8>i>8. arcsin(-x) = -arcsinx 
K 

8-Wt. arcsinx =-arccosx 

2 


8'Jd't). arcsinx = arccos vl -x 2 ,0 < x < 1 
8'is c i. arcsinx =-arccos 


S'bb-. arcsinx = arctan 


-\/l-x 2 ,-l < x <0 
,x 2 <1. 


vT-7 


Svte. arcsinx = arc cot 


8°io. arcsmx = arc cot 


VT-x 2 


VT 


,0<x<l. 


-K-\< X<0. 


8Hi. arccos(-x) = Jt- arccosx 
71 

arccosx =-arcsmx 

2 


8 ^ 0 . arccosx = arcsinVl - x 2 ,0 < x < 1 
8 ^8. arccos x — K — arcsinVl - x 2 ,-l < x < 0 


5t>o 


www.banglainternet.com 












8^. arccosx = arctan 


-,0< x < 1. 


Vl — x 1 2 , ^ „ 

8^. arccosx = # + arctan--,-l<x<U. 


888. arccosx = arc cot 


yjl-x 

88b-. arctan (-x) =-arctan x 

n 

88&. arctan x = - arc cot x 

2 


—1 < x < 1. 


8Vo. arctanx = arcsin 


VI 


8V1>. arctan x = arccos 


+ x 

1 


Jl + x 2 


,x > 0. 


8V*. arctan x = - arccos 


Vl 


,x<0. 


+ x 


7t 1 _ 

8b-v. arctan x =-arctan—, x > 0. 

2 x 

n 1 

8V8. arctanx =-arctan—,x<0. 

2 x 

1 

8trtf. arctanx = arccot—,x>0. 

x 

1 

Sb-'Js. arctan x = arc cot- n,x<0. 

x 

8V8. arc cot(—x) = K-arc cotx 
K 

8vv. arc cotx = -—arctanx 

2 


8V<5. arc cot x = arcsin 


Vi 


-,x > 0 . 


+ x 
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1 


8it>o. arc cot x = Jl -arcsin 


VT 


-,x<0. 


+ x 


8S)b. arccotx = arccos 


Vl 

1 


+ x 


8S>^.. arccotx = arctan—,x>0. 

a: 

1 

Sh'S. arccotx = ;r + arctan--,x<0. 

x 


'jj.ijB 13n«Ft*tf5rt^ ■■ n 


8is8. sinx = a, x — (-1)” arcsin a + mi 
8&c. cosx = a,x = ±arccos<3 + 2/m 
8c»'is. tanx = a,x - arctana + m 
8M. cotx = a,x~ arcco\a + m 


8cstr. sin(ix) = i sinh x 82?>hi. tan(/x) = i tanh x 

(too. cot(ix) = -icothx £oj. sec(ix) = sec hx 

<to$. cosec(ix) = — icosechx 


!** 
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*n**wmr 

CSf^f « FMW (Matrix & Determinants) 


wEN = A,B,C 

: a i , by , a n , b tJ , c :j 
M|'?k- : det A 
^5*1 Nws a y .: My 

^ ^ < Tt lf T^ 5 a : j: C t] 

wSr^-^ WW : A T , A 
ctGt 3? : adj A 
tsrfIbt-4* ^<fa; : tr A 
f%‘ p tfh5 CSifN : A' 1 
•■ k 

: Xi 

J S||'»|R<J> *T?*IJt: m,n 


H.J Wlii? (Determinants) : 


Co'S. ' ! T*fl£M fstffiW : 


datA = 


a 2 



-a 2 b x 



«n 

a \2 

a \3 

Co8. '©'ol?i *l4lc<is f% e fl?t < P : datA = 

a 2\ 

a 22 

°23 


a 3l 

°32 

°33 


~ a u a i2 a 33 + a \2 a 23 a 3\ + a \3 a i\ a 32 a \\ a n a 'i2 a i2 a 2i a 33 ° 

CoC. fesf : 



+ 
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(to'b. N ^ ; det A = 


< 3 ,, 

a \2 

... 

a Xj. 

~ a m 

a 2\ 

°22 

... 

a 2j 

•• a 2n 

<*n 

a a 

... 

a u 

- a ,n 

a n\ 

a n2 

... 

a «J 

~ a nn 


<?oH. : C;j = (-1 ) i+J My 

dob-. N 'oil i<k»w f& c ftn^? '5RJ ^m^1<nc>1<5 : 

n 

i ’®if'3T#3W ; U det A = ZW = *> 2 . "■ 


j =1 


j 'oit irtfe ®ff?j det A = ’J'a i; C ij ,i = 1,2,...., n. 


i=i 


dob. 


<?ii. 


(tio. 


°-\ a 2 
b x b 2 


a \ a \ 
CI 2 O 2 


a i b x 

a x b 2 


= 0 


d$o. 


<m. 


a t a 2 
b\ b i 
ka x kb x 


a 2 b 2 



a 2 b 2 


a, by 



a i 

by 

= k 

a 2 

b 2 


ay + kby 



ay 


a 2 + kb 2 

b 2 


a 2 

b 2 


‘t.'S CSI^ : 

(?18. ^fs^t : A = [fl ( J = 


a \\ a n 
a 2i a 22 


‘u 


a 


In 


a„ 


d"id. (.viEj^i *TT3 3PT n x n 


55.8 
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fti'b a tj = I 'fiKc e l wHa'slo $c< |_a (;/ .J 





a u 

a l2 

a \n 


<m. A 

=w- 

a 2[ 

a 22 

-■ a 2n 

4?°x 




_ a ml 

a m2 

a mn _ 




^12 

■ K 



«=w 


fc 2 i b 12 

K 

^ '0|R(. S 1, 



b - , 

ml m2 

• b mn_ 




a u +b u 

a, 2 

+ by 2 

••• «1„ 

+ b \n 

A+B = 

a 2\ ^21 

a 22 

+ b 22 

a 2 n 

+ b 2n 



a m2 

+ b m2 

®mn 

+ b mn_ 


Civ. ^ A: cm* ^Tf*f ^ A = [aj 

M = [A:a.]= 


^ a=u= 


ka n 

ka l2 

■■ ka u 

ka 2x 

ka 22 

" ka 2n 

ka m\ 

ka m2 

•• k„ 

-4<l '$ c t 

: 


a n 

fl 12 

• <hn 

a 2 1 

a 22 

• «2n 

_®m\ 

a m2 

mn _ 
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1 

J5- 

N> 

JJ- 

*• 

_1 



*=y= 

b 2i b 22 

b 2k 



K 1 b n2 

■■■ Kk, 




C,, Cj2 

c u 



AB = C= 

c 2l c 22 

C 2k 

, cg*riw 


_ C m\ C m2 

C mk _ 



C H = a ,Aj +a a b 2j +•• 

■ +a in b nj=] 

n 

& A (* = 



X=l 


^ A= a,. = 

a n ci l2 a l3 




_ a 2\ °22 a 23_ 



1,2,..., m; j = 1,2,...,k 





AB = 


a u a \2 a n 

a zi a 22 a 23 


<t*o. (ABy = b t a t . 


a iA a n b i a n b i 

a 2A\ a 22 b 2 ®22 b 2 

adjA-[c^ 


<m. trA = a,, + a 22 + .... +a nn 

<1*8. ( AB r 1 = B~'A~ l 

AX = AX,\A-Al\ = 0 


<t*v. A -1 


adjA 
det A 


H.8 ftiN : 

W : X,y,Z,X i ,X 2 ,..- 

a x ,a 2 ,a 3 ,b v a n ,a u ,.... 
ftdm-.D,D x ,D y ,D z 
: A,B,X 


{S'b 
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<2-^. 


f a i x + b l y = d l D x D 

, x =—-,y =— L 
[a 2 x + b 2 y -d 2 D D 




by 


a 2 b 2 


— a x b 2 — @ 2 b\ > 


D x = 


D y = 


d K b x 
d 2 b 2 


a 2 d 2 


— d x b 2 d 2 b { i 


= a x d 2 —a 2 d l 


D ^ 0^?f ^ 1 5 . 0=1 

D D v 

x = —v = —— 

D D 

D = 0 4ft%D r * 0 (^«mt£) v Jt 0 teg c*m 

x y ' 

'ft I 

^ D = D = D = 0 \sl5.o=i 3Tstt*rH '5R^5|} iiR?, ^sr%r i 

x y 

a l x + b x y + c l z = d { 




D = 


a n x + b 2 y + c 2 z = d 2 , x = —,y = — -,z= — , W»flCT 
2 2 2 D D D 

a 2 x + b 2 y + c 2 z = d 2 


a 2 b 2 c 2 

a 3 ^3 C 3 


D y = 


d x 


a 2 d 2 c 2 

G'x d-x Ci 


D = 


D z = 


dy by 

d 2 b 2 
d, b-, 


a , 


a. 


b 2 d 2 
b-, d - 
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a n*i + a l2 x 2 +... 

- + a in X n = b l 

3 Tft^3^ c t3 CTT> < 

+ @22 X 2 •• 

... + a 2n x n =b 2 


M+W + - 

- + a nnX n = b n 


3W CilGjC.'Slil C^T^ff 3t3 ^vslc^ 


*12 


a 2\ a 2l 


a,. 


\ f v \ 


a 


2 n 


(K 


AX = B, 


\. a n\ 

a nl " 

a nn 7 \ 

X J 

l K 




'“u 

*12 

•• “in' 


( x x ' 


V 

OT»I!PM = 

a 2l 

a 22 

•• «2„ 

,x = 

x 2 

,B = 

b 2 


y a m 

«„2 

• • a nn > 


K X nJ 


A, 


d'Oo. nxn ^R13R CT* X = A l .B, C^KfcT 


A~ x ^C«Tt A 33l%*lfte l 


c&b" 
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05$^ (Vectors) 

: u,v,w,r,AB,.... 

C'oSt.'St'Sl 'Mr : |ti|,|v|,.... 

: i ,j,k 


^tl QSm : 0 


(.«8W<i X v Y l ,Z l , v : X 2 ,Y 2 ,Z 2 

: A,ju 


cos a, cos [3, cosy 
'jfD : 0 


V.i C5t?r : 

(to'}. : 

r = (1,0,0)J = (0,1,0),* = (0,0,1), I? 

*3*. r = AB = (*, - x 0 )J + (y, - y 0 )j + (z, - z 0 )k 
z 


* 1 -.. 



(too. r = 


AB 


= *J(x i - x 0 ) 2 + ( y t - y 0 ) 2 + (z, - z 0 f 
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A 


<2-08. AB = F ^8 BA = —r 


B 



(tva. X =|r|cos«,y = |r|cos/?,Z = |r|cos^ 

z 


i 



X 


r(X,Y,Z) = rCXpl^.Z ,),^X = X V Y = Y„Z = Z, 


\rA CTffl : 
fi-'OH. w = u + v 





<tOb. U + V = V + U 
ioo 
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48^. u + v — (X, + X 2 ,l^ + y 2 ,Z| Z 2 ) 

C5%3 R(.*lM : 

£8^. W = U-V ^ V + H’ = M 

IV 


W 




fr8o. u-v = u + (—v) 


m. 


o 


■ 0 


£88. ii - ii = 0 = (0,0,0) 

<?8vb. m -v = (x, - x 2 ,y, - r 2 ,z, - z 2 ) 


br.8 C5|^ C^R : ~ 

cs^. w = Au 

w-ku w = ku 


k <0 0 X>0 


<?8V. jwj = |/l|.|w| 

<t<to. Au -uA 

££A. A(juii) = /J(Aii) = ( AjU)u 


<t8*. Au = (AX,AY,AZ) 
££i. (A + jli)u = Au + fju 
dd'Z). A(u + v) = Ail + Av 


V.£ '© e RF»T : 

££ 8 . u.v = |m|.|v|.cos# 



^ u = (X x ,Y x ,Z x ),v = (X 2 ,Y 2 ,Z 2 ) ^ mw, 

u.v = X,X 2 + Y X Y 2 + Z t Z 2 

£<Ns. ^ C^t't : 

#r « = (x I ,y l ,z 1 ),v = (x 2 ,y 2 ,z 2 ) 


io 
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cos 9 


x,x 2 +y,y 2 + z,z 2 


Jxf + Y'+Z^Xl+Yt + Z 2 , 

<t<Yfr. (Zu).(jLtv) = / ljUU.V 


U.V — V.U 

££<s. u.(v + w) = U.V + u.w 


71 

(t'bo.u.v =0 u,v (# = — )^?j i 

_ 71 71 

u.v > 0 ^ 0 <9 < —^ i a^>\. u.v < 0 — <9 < 

2 2 

tf'b'D. u.v < |w|.|v| 

<t^>8 . u.v = |m|.|v| ^ u ,v (0 = 0)T$ i 

$<b(t. ^ u = (X l ,Y 1 ,Z I ) u.u = u 2 = \uf = X? + if + Z\ 

(&&>. i .i = j.j = k.k = 1 i .j = j.k = k.i = 0 

b'.'Ji t5 e f*F 5 T : 

tf-'bV. u ifR® v (.'»$« <1 05?fa '8 C T*F 5 1 uXv = w, 


= |M|.|v|.sin(9,miCT 0 <9< 


n 


* vv JL m tflPR w A. v 


C'bS). w = uxv = 


<?Ho. w = u xv = 


i J 

X , F, 


k 

Z, 


x 2 y 2 z 2 



F, 

z, 


*. 

Z, 



y 2 

Z 2 

9 

x 2 

z 2 

*2 



(} Hi. S =|MXv| = |M|.|v|.sin# f§arf& W^t) 

^ c«sw<) W'i# fflt: sin 9 = ^Trrr (' s 2p^ fiMt? =TO 

rlr I 

«xv=-(vx«) 

CH8. (Au)x(jriv) = Zfiuxv 
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<t^<t.ux(yxw) = Hxv + Uxw 

«xv = 0 u, v (0 = O)~SS l 

i x i = jx j = k x k = 6 

<t ‘IV. i x j = k, j xk = i ,kxi = j 

V.** Tflft'O e PP»f: 


3|ft 'S'f*F ? I : [«viv] = «.(vXw) = V.(wX W) = W.(«Xv) 
<tVo. \uvw\ = [wmv]= [vw«] = -[vvvw] = -fvv/7v] = -[uvw\ 

CVb. ku.iv xiv) = ttfimv] 

ffbr^. CWM iflfi'S c 15f-=1 : 


M.(vxvv) 


X. 

x 2 

*3 


y 2 

y 3 


2 , 

z 2 

2 3 




U= (XpKpZ,), v = (X 2 ,y 2 ,Z 2 ),w = (X 3 ,V 3 ,Z 3 ) 
cir\s. ^rtw^: V = j«.(v x w)| 



<ttr8. ISRnftroa : v = — |w.(v x w)| 

u 



ava. oste<t 3tft ® c tim : u x (v x iv) = ( u.w)v -v(u.v)w 


bo's 
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(Analytic Geometry) 


fc.l ’t'Sifi : 

x 0 ,x l ,x 2 ,y 0 ,y l ,y 2 

: X 

ijfij R**jrJ : d 

tfV'Js. ^ : d = AB& |x 2 - JC,| = |x, - x 2 

d 

m b(x 2 ) * x 


cvh. c^ 5 Jt°'!? , t^ T 5^[ < n^o X R'»i©ih = 


*0 = 


+ Ax , 


AC 


= - 1 — 2 ,X = ~—,X#1 


1 + X 


BC 


A(xj 


BixJ 


A(x,) 



X>0 X<0 

evv. ^:' jc 0 = 2 ,X = 1 

k.ct. ■ 

x 0 ,x^,x 2 ,y 0 ,y l ,y 2 

![M°4 : r, <p 

*R*lJt ■ X 

*MI^4 ^T?5tJt: a,b,c 
*jfT> : d 

CWf[ : S 


£b4>. Ijft f^tp -SISIRit ^ : 

d = AB = ^(x 2 -x 1 ) 2 +(y 2 -y i ) 2 


io8 
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y 


B(x ? y 2 > 



""O' 


x 


CcS>o. ^ < TT® A 3£®T R'»|ej«i ^ : 

x,+Ax, _ y, + Ay 2 ^ _ AC ^ ^ ^ 


1 

*b = — 


1 + A 


■ Jo 


1 + ^, 


5C 


y 


0 <*? y-J 



c<v y 0 ) 
8(^ y 2 ) , - ° 



o 


x 


fr&y GNKE^ : x 0 = ** ,y 0 = y ' + y2 ,A = 1. 

faj^CSRI T^#?f c^t): 

_x i + x 1 + x 1 _y 1 + y 1 ±y± 

A 0 “ 0 9 SQ ““ 0 
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_ _ ax , + b: c, + cx, ay, + by., + cy, 

Cfe'S. Ol'»C'ST<1 : x ft = — 1 ---y n = —-—-— 

0 a + b + c 0 a+b+c 

CT'sftW a = BC,b = CA,c = AB 



fo-aOSt*) ’iRw-ia : 


4 

+ yf 


1 


X, 

*, 2 

+ yf 

1 

4 

+ yl 

y 2 

1 


x 2 

4. 

+ yl 

1 

4 

+ y 2 

y 3 

1 

■» y 0 = - 

x 3 

x 3 2 

+ y 2 

1 


X, 

y, i 



X, 

y. i 


2 

x 2 

?2 1 



2 

x 2 

>2 1 



x 3 

? 3 1 




x 3 

? 3 1 



y 



iO'Js 
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(tcid. : 


yi 

* 2 * 3 + yf 

1 


4 + y 2 y * 

X x 

1 

^2 

jc 3 x , + >2 

1 


4 + y 3 y > 

X 2 

1 

?3 

*1*2 + y] 

1 


xl + y,y 2 

*3 

1 


*1 

>1 

i 

. y 0 - 

*1 

Jl 1 

x 2 


i 


x 2 

^2 1 

*3 

y 3 

i 


X 7, 

% 1 


y 



5 - w i 


C*i -x 2 )0, + y 2 )+ (x 2 -x 3 )(y 2 + y 3 )+ -x 4 )(y 3 + y 4 ) + 



<=(*3- *> 


X 
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<tcic>. ^5 cw^Rtvt^ ’ffiR'S*? : x = rcostp, y ~ rsxvup 

y 


A(r,<M 

A(X, y) 




^oo. cwjiHlw < #<r5^ : r = -Jx 2 + y 2 , tan (p~ — 

x 

<5.'S C^ft : 

f^i = X,Y,x,XQ,x s ,y 0 ,y x ,a x ,a 2 ,.... 

; k,a,b, /?,t, A,5,C,A,,^2,... 

r$n: a,p 

tfi> ■stmwH <?m: (p 

’TfsiH'f : n 

: r,a,b 

boi. OKI* 3#^ e f: Ax+By + C = 0 
iob- 
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'Jao^. C?T*n?l : 

Ax + By + C = 0 



0 ; 

'bo'O. y = kx + b (7N1CT ^rf^sfl3ft k 

y 


x 

= tan a 



•bo8. c^rra : k = tan a = ——— 

* 2"*1 

y 



ioS> 
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'JacxJ-. 'S ' 5 fTO' 

y = y 0 + k(x- x 0 ) (TP'fTiR P(x 0 ,y 0 ) CsNt? tSP 


y 



bob. 4<(# ra’Sfm RftWt : 


Zzl i 

y 2 ~yi 


X 


x — X, 

-- ^sRI, 

x 2 -x, 


y 

y. 

y 2 


y 


1 

1 

1 


= 0 


X 
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fcob-. : xcos /? + y sin /? - p = 0 

y 



'bois. f^T '5f^H : -- =- 

X Y 


y 



•b)>o. C3*iT ; x = a 'bii. CiKf ■ y = b 

*i5l<M e t: r =a + tb 

y 
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'biO. ^ : 

y 


x = a, + tb x 
y = a 2 +tb 2 



y 


| Aa + Bb + C| 

V a 2 + b 2 



bi <t. ra*ir: 


^ C?Kt y = k x x + b x y = k 2 x + 6 2 ^N<tl*i 3$ ^ k x = k 2 I 
^ C<J«rt A l x+B l y + C 1 =0 ^ A 2 x + B 2 y + C 2 = 0^rsrlwR^*rf*T 



ii* 
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fci'b. <3N1 : 


c^*rt y-k l x + b l y = k 2 x + b 2 ^ ^ k 2 =- 
k } k 2 =-l i 


J_ 

*i 




^ GWt A l x+B i y + C l = 0 <srk A 2 x+ B 2 y + C 2 = 0 ^ ^ 



WV. ^ C^i : ^ C?T*ff A, x + B l y + C [ = 0 

AjX + B 2 y + C 2 =0 ’t*t~ v l5l«> C^T C^t f^fst ^Rts^s 


ii'S 


7R3 *fff c tf'fi<?> 3J3J ll V 
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x _ C[^ 2 + C 2 B t _ A,C 2 + A,C, 

0 A x B 2 -A 2 B i ,y ° A { B 2 - A 2 B X 

J ».8 ^ : 

: R 


^33 c^g •• (a,b) 

: x,y,x x ,y x , . 

TfstfTt: A,B,C,D,E,F,t 

'bifc. 3#^^ : x 2 + y 2 = R 2 


y 



^ O. CWH fcg (a,b)4? ^33 3r?ft=<w: ( x-af +(y-b ) 2 =/? 

y 


0 


Sift <h*\ : 



x 2 + y 2 



1 

2 . 2 

*1 +A 

A 

^1 

1 

2 , 2 

c 2 +y 2 

*2 

3>2 

1 

2, 2 

f 3 + ^3 

x 3 

3>3 

1 


i>8 
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_ \x = Kcost 

Sf5f®RS : i ,0<t <2ft 

[y = Rsint 

?R*f: Ax 2 + Ay 1 +Dx+ Ey+ F = 0 

k.<t 

: a 
: b 

CWPi : F x (-c,0), F 2 (c,0) 
wfD : 2 c 

A,B,C,D,E,F,t 
wcara <#%Tt : L 
WW«1 : S 
^d4>tj's|: e 


2 2 
X V 

^S. »l51 , ?<I e f : —— + — 1 



•iskft. r, + r 2 = 2 a 
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'b^'b. a 2 -b 2 + c 2 


w c 

‘b^H. WO^tj'ol : e = — < 1 
a 


\b^V. x = ±— = ±— Sftf^RS <W : 

e c 


x -acost 


^ : < ,0 < 

I y = bsint 


,0 < t < In 


'b©o;»TNRl*t^i*f: Ax 2 + Bxy + Cy 2 + Dx+ Ey + F = 0, 

B 2 - AAC < 0 

'b'Si. <3*IH ^TCSJ c^-stH *rf*rR5*t <Ji*l : 

Ax 2 + Cy 2 + Dx + Ey + F = 0, C*NTW AC > 0 
'bo^.. ■ 9 rf^ : L = 4aE(e) 

wx>. ’ifafaa?ltwf: L = n(\.5{a + b)~ -fab) ,L = n^2(a 2 +b 2 ) 
'bos. S - mb 

fc/b ’RTt^? : 


’Sjsppft'5f^ ; : b 
wt#l! F,(-c,0),F 2 (c,0) 

^ "51*0^ ^ : 2 C 

tj&C^fsT : e 
’"‘’rfaf’H C<T*IT : s,t 

A,B,C,D,E,F,t,k 



y 



X 


www.banglainternet.com 













'fc'S'fc. |r, — r 2 = 2aj 



WH. C<HB : y = ±—x 

a 


^-av. c 2 = a 2 + b 


'b'SJs. ^C^T$t : e = — > 1 ^ 80 . 3 i^l"4?l c f : x = ±— = ±- 

a e c 

= coshr 

,0<t <27T 

[y = bsix)ht 

^ 8 ^.. <fi*f : Ax 2 + Bxy + Cy 2 + Dx+ Ey + F = 0, 

B 2 - 4 AC > 0 

'b 8 ' 0 . Ax 2 + Cy 2 + Dx + Ey + F — 0, C*T*ft<?T AC < 0 

c 2 k e 2 

*> 88 . ■^^ c f c$m ^: J9; =—,ssmr y = —, k = — 
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b.<\ 'Slfk^g : 

sm : P 

W<Pl*) : F 

mn-- M(x 0 ,y 0 ) 

A,B,C,D,E,F,p,a,b,c 
<b8(t. >n%rRl c r : y 2 = 2px 


y 



<b8*>. rn : Ax 2 + Bxy + Cy 2 + Dx+ Ey + F = 0, 

B 2 - A AC = 0 

'JaSH. ' 5 ftl^ c f : y — ax 2 , p =—- 

2 a 

y 



iitr 
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, , 1 
Ax + Dx+ Ey + F = 0,(A,£ * 0), y = ax + bx + c,p- — 

2 a 


mw, y = y 0 


P_ 

2 ' 


C*PR>TCT« ^HtW: F 


x o>3 ; o+ — 

v 




R**£5) : 


b 2 Aac-b 2 

x 0 =—--,y 0 = ax 0 +bx 0 + c = ——— 
2 a Aa 


y 



J».V t(hk^ *m»R> : 

J^,y 0 ,Zo,JCi,y lt Z |f ... 

<rm 3 T?^ut: X 

^ ^: d 

W3RPt : s 

^5HW : v 
'4s8cS>. Tjfl> R-*i<? : 

d = ab = i/c *2 - *i) 2 + (y 2 - yj 2 + (z 2 - ^i) 2 
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X 



y 


Wo. x 0 = 


*1 +^ 2 _ y,+ly 2 _ Zi + ^2 

1 + /L 1 + /1 ’ ° l + A 



x 


X>0 


X<0 


s*«. cawra : x 0 = x '^^ ,y 0 - yx ~- ,Zo = Zl ^ - Z2 ,A=1 


y\ 

z, 1 

2 

Z| 

x, 1 

2 

X, 


1 

y 2 

Z 2 1 

+ 

Z 2 

x 2 1 

+ 

x 2 

y 2 

1 

y 3 

Z 3 1 


2 3 

x 3 1 


*3 

y 3 

1 
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V=±- 

6 


X, 


y. 

y 2 

y 3 

y 4 


z, 

*2 

^3 

*4 


,or,V = ±-~ 
6 


x, -x A y { ~ x 4 z, - x 4 

*2 --*4 y 2 ~ x 4 z 2 - x 4 

y 2 —x 4 z 3 — x 4 


Xy X 4 


0 {x t ,y A ,z A ) 



CtXj.y,.*,) 

y 


k.Si> W : * 

: Jf,y,Z,J^,y 0 ,Z 0 ,^,y 1 ,Z 1 ,.... 


; A,B,C,D,A i ,A 2 ,a,b,c,a l ,a 2 ,A.,p,t,... 
3 Tt s fft c f : n,n,,n 2 
c^lVi c*ftft: cos a, cos /?, cos y 
f^[ c«iw : d 


^8. wra : Ax + By + Cz + D = 0 

ts$Q. '3f5r®W3 ^rf*ff5 c t c«^5 : n(A, B, C ) tom >i?l^<i c t 

Ax+ By + Cz + D = 0 


2 
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z 



M'i}. 3T»l'aC e 'Ul : Ax + By + Cz + D = 0 

A = 0, J l > ^ 5 1 x -src^ra ^TtW I 

■^5 = 0, j i»i'o'i y ^ i 

^ C = 0, W5«T z WCW ’Tftsf "t^kssM \ 

A = B-0, w xy *rtw ^ I 

^ B - C - 0, yz ^stiw ^yrsn^^T 3 s«t i 
A - C = 0, W® 5 ! xz ' 5 <W)<1 mu ^WI^M ^E«T i 

: A(x-x 0 ) + B(y- y 0 ) + C(z- z 0 ) = 0 
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'JtfNr. C<Wt ^ : — + — + - = 1 

a b c 


x — x 3 

y-y 3 

z-z 3 


x { ~x 3 

y. - y 3 

—Z 3 

= 0 wn, 

•*7 — -*3 

y 2 -y 3 

Z 2 - Z.3 



y z 1 

y\ z\ 1 

?2 Z 2 1 

y 3 2 3 1 


z 



'b’bo. ■5ft*n^ c f : jccosa+ ycos0 + zcosy- p = 0 
z 


y 


X 
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x = x t + a x s + a 2 t 
• y = y ] +b [ s + b 2 t 
z = z, +c { s + c 2 t 


z 



*jfi> ^T5T^=T? Iw^j C^T*f •• ^ ?W55| 

A t x +B l y + C l z +D x = 0, A 2 x + B 2 y + C 2 z + D 2 = 0 


'®|R(. 5 1 '£>lw<l fw=! 


n . ,n 7 

cos(p = -rrrrri 


AjA, + B t B 2 + C[C 2 
7 A, 2 + fl , 2 + C, 2 .^Al + B\ + C\ 


2 


y 





i^8 
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'Ws'5. A,* + B^y + C,z + D ] = 0 

ABC 

AjA: + B 2 y + C 2 z + D 2 = 0 ^I'ash ^ — L = — = —- ^ i 

^2 B 2 C 2 

Ws8. ^ ^rspsfff : ijfg >)vn®ei A\X + B^y + C,z + D, = 0 

\x+B 2 y + C 2 z + D 2 =0 m^T^rAjA, + B,B 2 + C,C 2 =0 i 


'5s<b<?. -HV(vsc®i<T ■>i?l<M c f / , (x,,j 1 ,z I ) ■$£<} {a { ,b x ,c^) 

*-*i y-yy z-Zy 


(a 2 ,b 2 ,c 2 ) c®tc?ra w^i, 'o^ 


a, 


C -7 


= 0 


fc'b'b. WR fJCXpJpZ,)^ / 5 2 (x 2 ,>'2,Z2) 7Wra ^ FI 

x-*y y-y t z-zy 

x 2~ x i y 2 -y\ z 2 -z,=q 

a b c 


c«ta ( a,b,c) m mu, 
2 



'b'bS. f^*x 'Q ^C=T3 : 


d = 


Ax x + By { + Cz, + D 
Va 2 + B 2 + C 2 
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X 


x,y,z,x x ,y { ,zi,.... 

: cos a, cos/?, cos y 
^1^: A,B,C,D,a,b,c,a { ,a 2 ,t,... 

0S$M3 f'N 5 : S,S V S 2 
Ce^ : n 

Tjffr W<r^ : (p 


'b'bV. TOM f^T : --i- = ^- ?±- 

a b 
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* 2 -*i y 2 - y t z 2 - zi 


Z 
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z 



X 

■sremn gni: 

^ C^^TT ■’i^l'ash J, lljj 4?$, — = -^L = -^L | 

a 2 ^2 C 2 

'fa c W>. «T^ C^^ft : 

C^fl ^ J,.?, = 0 a x a 2 + b x b 2 + c x c 2 = 0^5f I 


'MS. tjf5 C^tt?.^ 5 : ^jftj C^t I? 5 *! 

^-^_>^ = i^^£Z^ = ZzA = lZil^ T 

b, c, a 2 b 0 


x 2 -x x y 2 ->’, Zj-z, 


a, 


a , 


= 0 


'Js e \(?'. *iW4l*r c<r*rt ^ siwi 


rsm c?*n 


x-Xj _ y-y, _ z-z, 


a, 6, c, 
viRS. Ax + By + Cz + D ~ 0 *P? n.s = 0 ^sj^RT, 

Aa + 2?& + Cc = 0 I 
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z 



*w*PF3*r 


——— = —— = -—ws®r Ax + By + Cz + D = 0 
a b c 


.. A B C _ 
^P? Aw w n k ^3“ — = — = — A3 t 
a b c 



50 i f^3T® 3S®f : 

R'mI'o wra : x,y,z 

3IA33S.31T: A,B,C,a,b,c,k t ,k 2 ,k 2 ,... 

'bAA. 313(3^ %r® •>1?l<P<l <: f : 




352) 5f|f^(^s<p fl 
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Ax 2 +By 2 + Cz 2 +2Fyz+2Gzx+2Hxy+2Px+2Qy+2Rz + D = 0 

2 2 2 2 

: — + —- + -^- = 1 I 

1 a 2 b 2 c 2 C 



X 


JC 2 2 2 

'McS. : —y + = —1 




y 


>30 
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^ ^ JC V z 

'Js\ra. fwFs : —— + —— H—— = 0 

a 2 b 2 c 2 



X 


___ X y 

'Wrtf. ‘ ! T^^ ^rfsf^S : — — — — Z = 0 

a b 
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2 


'blr'b. ^1^ : 




2 2 
x y 


<£18^4 ^“1^4 CWF : — + p- = 


-1 


'bb-b-. : _— _ 2L — 1 



y 


'bb'j*. <?|'®^ *13 ~ y Ht (.%*?) '®« : T : 



X V 

'bcSiO. <pl9(Pt<P C^t \5eT : — + — = 0 

a 2 b 2 

X 2 

'bcSi. C4=T4 : —- — 37 = 0 

a 
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<H' 4 M : 


* 2 _ _ j 2 

—— — 1 •I’lSlPw »li|NsM ^$«T : —— 

a 1 a 

^ : X 2 = 0 

(.'11*14 : 

C’lht^s ^IPTW : R 

1^1 : x, y, z, x,, y { , z l ,. ■■ ■ 

C4^j :(a,b,c ) 

A,D,E,F,M 

«*<?. c«tT5jm ^!t«rRr c r ^ftwt: x 2 + y 2 + z 2 = R 2 


= -l 



'bts'b. OTc<p!H ( a,b,c ) CflWt^n 5 1^I)4'S) e t : 

(x-a ) 2 + (y-b ) 2 + (z-cf = R 2 

3 i*f : 

(*- x,)(x - x 2 ) + (y- y } )(y - y 2 ) + (z- z,)(z - z 2 ) = 0 




x 2 + y 2 + z 2 
2 , 2 , 2 
*i +yi + z, 

2 , 2 , 2 
*2 + ?2 +*2 
2 2 2 
* 3 +J 3 + z 3 

2 , 2 , 2 
*4 +^4 +Z 4 


X 

y 

z 

1 

Xi 

yi 

Zi 

1 

x 2 

y 2 

Z 2 

1 

x 3 

y 3 

Z 3 

1 

x 4 

>4 

z 4 

1 


= 0 


: Aj( 2 +A/+Az 2 + Dx+£>+Fz+M=0 (A*0) 
yj D 2 + E 2 + F 2 - 4A 2 M 


<uHls ■ R ~- 


2 A 


D 


c4(.ia<j ( a,b,c ) ^j*f a — - ,b = 

2A 


A = _Z_ 

2A ’ C 2A 


i'S'S 
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(Differential Calculus) 

: f,g,y,u,v T, 

: X 

: a,b,c,d 
j KI'»|R^ : n 
c^M; a 

WT-S^ : f~' 

io.i wms ^TStWiJ : 

‘too. WP^> : /(— x) = fix) 

Hoi. ^^'STC’f’SFF : f(-x) = -f(x ) 

HO*. *|<tf5 : f(x + nT) = f(x) 

Hoo. : CT C<PH y = f(x)^ WU x = g(y) 

y = f ~ 1 (;c) l 



Ho8. ^WI'SFF Wl 13 ^ ; y = f(u),u = g(x),y = (g(x)) 
Ho<L : y = ax+ b,xG R,a = tan a 


io8 
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H oh. y = ax 3 + bx 2 +cx + d,xe R. 


i'S'Jj 
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Hio. 'SIT® : y = x n ,neN 



SJi. ; y — ^[x, jce [0,°«) 


y 


y ^r 



^3.. ^' ! 1‘it* < p : y = a x ,a > 0,a ^ 1, 

y = e* ^ a = e,e = 2.71828182846... 
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; y = log a x,xe > 0 ,a & 1, 

v y - In x #t a = e,x > 0 




a. ’Rrt^ftir WF 5 ^; y = coshje,coshx = 


e x +e 


2 


,X€ R. 


iOtr 
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y 



^b. ’Rafter bjHt.'srS : 

, . . sinhx e x ~e~ x 

y = tanhjc,y = tanhx =-=-,xe R. 

coshx e x +e~ x 
y 



“toS. ‘fkw 'SfC'f^ 5 :' 


, , coshx 

y = cothx, y = cothx =- 

sinhx 


e +e~ 


e -e 


,xe R,x *0 


y 


o 



X 
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‘Ob'. “'Kid'll?] ; 

y = sechx, y = sec/u = —-— = — ^—,xeR. 

cosh* e' + e"* 


y 


i 



C4lt*1^ '5Jt < T^4 : 

1 2 

y =cos echx, y = cos echx= -=-,xe R,x* 0. 

sinh* e x -e~ x 


y 




f%*tfhs : y = arcsin/oc,xe R. 


i8o 
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y 


y = arcsmh x 



c4l>il^H : y = arccosfct,.ve [l,°°). 



wHCsr-0: y = arctan/ix,jce (—1,1). 

y 



i8i 
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Gift'S : 

y = arc cothx,xe (-«>,—l)u(l,°°). 
y 



^8. i%‘ 7 f%s c-wc^fC : y — arc sec hx, x e (0,lj 



■ p rar^ttTJ : 3; = arccosecfcc,xe R,x^ 

¥ 



f(x),g(x) 
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WKftS : X 

: a,k 

‘Rfe. Yim[f (x) + g (x)] = lim f(x) + lim g(x) 

x-*a x-*a x—>a 

W. lim[/(x) - g(x)] = lim/(x) - limg(x) 

x—>a x—>a x—*a 

lim[/ (x).g (x)] = lim /(x).lim g (x) 

jc— >a x — x—*a 


fix) lim /(*) „ 

lim—— = x=±°. - ^ Hm^(x)^0 

x ~* a g(x) limg(x) - c - >a 

x-^a 

'Vso. lim[//(x)] = Him/(x) 

x—^a x—>a 

lim/(g(x)) = /(limg(x)| 

x-*a 'jr —>a ' 

£ W>3.. lim /(x) = f(a ) /(x) x- a 


sinx , 
H'so. lim—— = 1 

*->a X 

.. sin" 1 x . 
noth lim-= 1 


ln(l + x) , 
lim-= 1 


tanx , 
<W8. hm-= 1 

*-* a x 

.. tarT’x , 
so'Ja. lim-= 1 

x~*a 


H'ov. lim 

x-+a 


h + i] 

^ X) 


= e 


H'Scs. lim 


f kX k 

1 + — ~e 
V x) 


°i8o. lima 1 = 1 

x-*a 


}o.« ^ 5 §t 'Q : 

/,g,y,u,V 

:x 
>3*^ : k 
Wt*t : a 

„ f / \ i* /(x + Ax)-/(x) Ay dy 

H8i. y (x) = lim —-- —= hm — = — 

a*->o Ax a*-»o Ax dx 


b 8\3 
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y 


i 



a8*. 

dy 




c 18'3. 

d(u + v) 

du 

dv 


= tan a 


— - 

+ — 


dx 





dx 

dx 

dx 

Qft ft 

d(u-v) du 

dv 

qft/> 

d(ku) 

. du 



dx 

dx 

dx 


dx 

dx 


SS'b. 



d{u.v) 

du dv 

= —.V + u .— 







dx 

dx 

dx 






du 

dv 






d 


—.v — u .— 
dx dx 






dx 

UJ 


v z 






. dy dy du 
H8br. y = f(g(x)),u = g(x),— = —.— 

dx du dx 

S8<s>. — = —- Jt(y), y(x) 

dx dx 


dy 




dy_ 

dx 

y 2 


d 

°L<tO. - 

dx{yj 

*l«. y = f(x),lny = \nf(x),~ = /(x).^-[ln/(*)] 

dx dx 

io.8 '3T®?T^ 5 TC®Rr : 


i>88 


a< 
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<K. 

188. 

\(tb. 

Wb-. 

H'bo. 

Hbiu 

°LbO. 

<Wj8 . 

‘Wrtr. 

<V!aS>. 

‘tHO. 

<W. 


bpR 5 : X 

: C,a,b,c 
’Tf*fra c f : n 


d_ 
dx 
d_ 
dx 
d_ 
dx 

d ro 


(0 = 0 

(.ax + b)~ a 

(x n ) = wc n - 1 

1 


< tC'S. —(x) = 1 
dx 

—{ax 2 +bx + c) = ax + b 
dx 


dx\x ) 

dx X ' n 4 ^ 

d a n 1 
—(log a x) = —— 

dx xma 


S8Ss>. 


dx 

d_ 

dx 


( 0 ') = - 


n 






d .. , 1 

—(In jc) = — 
dx x 


,a > 0 ,a * 1. 


dx 

d_ 

dx 

d_ 

dx 

d 


(a K ) = a x In a,a > 0 ,a ^ 1. 


(e x ) = e x 
(cosx) = -sinx 


W. —(sin x) = cosx 
dx 

1 


^8. —(tanx) = - 

dx cos‘ x 


= sec x 


(cotx) = - 
dx sin x 


—(secx) = tanx sec x 
dx 


1 2 

= -cosec x 


d_ 

dx 

d_ 

dx 


(cosecx) = -cotx.cosecx 
(arcsinx) = 1 


VT 


588- 


n lo 
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H'U. —(arccosx) = 
dx 




d . . 1 

SHo. —(arctanx) =- - 

dx 1 + x 

d . . 1 

^8. —-{arc cotx) =-=- 

dx 1 + x 

d , . 1 

wa. —(arc secx) = 


dx 


—(arccosecx) = - 
dx 


h/T^T 

1 


c|a/ a: 2 — 1 


‘m. —(sinhx) = coshx 
dx 

S^br. — (coshx) = sinhx 
dx 

—(tanhx) = —= sec/i 2 x 
dx cosh x 

avo. —(cothx) =- Kr~ = - cos ech 2 x 

dx sinh x 

ab-i. — (sec hx) = - sec hx. tanh x 
dx 

Hb-^. — (cos echx) = - cos cchx. coth x 
dx 

d , . . . 1 

hvo. —(arcsin/tx) = ,- 

dx 

d , , , 1 

HV8. — (arccos hx) = . 

dx Vx 2 -1 


Hb-tr. — (arctandx) = ——r-,|x| < 1 
dx 1 -x 

'ttr'b. — (arc coth x) = —^—, Ixl > 1 
dx x — 1 
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d , v _i du dv 

+ u In u.- 


*1V8. —( u') = vu 

dx dx 


dx 


lo.<t 'SboiiK^n : 

«rC 5 ‘P s R5 : f,y,u,v 

7 R*|Jt : n 



«Ur&. f w = 

«U» 0 . {u+vj n) =M ( ' ,, +V <n, 

«U»>. {u~vj n) =u M -v in) 

ft 

^3 : (uv) = U*V + 2 UV + UV* 

[uv) = u v + 3u v + 3u v = uv 


(i uvj n) = u (n) v + nu (n V + 


'■ n{n ~ l) u^- 2 V + ... + uv M 


8 < 5 >'S 


• (t-r- 


m! 


(log fl x) M = 


(-ir'(n-l)! 


1.2 

<u»8. (x"J n) =n! 


jc" In a 


(lnx) (n) = 


(-!)"-'(«-1)! 


(a*)*' =a x \ri'a 

=m"a inx \n n a 

b roo. (sin x) (,!> = sin 


(e*) H) =e x 


f nK ^ 

XH- 

V 2 
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f 


b-oi. (cOSx) ( '° = COS 


x + - 


H 7 T 


V 


io. 4 s : 


\ 

y 


^•=^5 : f,g,y 

«l<33lH : S 

: V 

'p't : W 

b^R 5 : X 


: t 

: fl 

b-o^. 'Gjhc'sr-G C^"*Jt : y - y 0 = f\x 0 (x — x 0 ) fra S& 3 T) 

VO'S. csrtf : y-y 0 = —7-—(jc- x 0 ) (%M fra gi^r) 

/ Uo) 


y 



b-08. L’Hopital’s-^^ra: 

lim^—- = lim— 1 — lim/(x) = limg(x) = J ° 

*-*<= g(x ) *-* c g (x) x ~> c x ~* c [°° 

*o.<\ WR 55 ! : 

: /,M,V 

Tf*lfa '5eT : x 

: y\x\f\x) 

: C 

y = f(x): dy 
X 1 4'$33 3 ®T : dx 
X 43 ■fU *1l3<t'£>*1 : Ax 
y 43 ^5 *iR<i'st : Ay 


i8V 
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b rod. dy = y'dx 

b-o'b. f(x+ Ax) = f(x) + f'(x)Ax 

y 



b-oH. y 4 ?t ^5 WW Ay = f(x + Ax) - f (x) 

vov. d(u + v) = du + dv broS>. d{u-v)~ du- dv 

Vii. d(uv) = vdu + udv 


b-io. d(Cu) = Cdu 

/ u^i vdu-udv 

VJ*. d - =-5- 

\vj v 

io.b" : 

: i , j,k 

f(x,y,z),u(x l ,x 2 ,....,x n ) 
: gard u,Vu 

o _ df 

dl 

F(P,Q,R ) 


S»$<j csiw WRTC: div F,V.F 
(.«33 C^WKl : curl F,VxF 
= s nt' p f 5 T>T : V 2 


b-i«. C^TH W 5 1 is K<M 'il'oatM! : 


i8r!> 


www.banglainternet.com 















gard 

gard 


/ = V/ = 


u = Vm — 


^dx’ dy’ dz ) 
du du 
v 3x, ’ 3x 2 ’ 


3m n 


c _ 3/3/ 3 f n 3/ 

Vi8. «naS??«r5? : — = —cos« + —cos/? + —cosy, 

3/ 3x dy^dz 

W / (cos a, cos/?,cos ^),cos 2 a + cos 2 f.3 + cos 2 y = \ 

- „ - 3 P dQ dR 

Vie. col? cro? : div F — V.F = — + —— + — 

3x 3y 3 z 


vi'V. Col? CTO? ?>t«f : curl F = V x F = 


i 

d_ 

dx 

P 


3 R 
3 y 


dQ 

dz 


l + 


3 P 
dz 


dR) 

dx 


J 

d_ 

dx 

Q 


k 

d_ 

dx 

R 


j + 


dQ_dP 
dx dy 


02 f 02 r 02 r 

ViH. : V 2 f = —4- + —4- + —4- 

3x 2 dy 2 dz 2 

ViV. div (curlF) = V.(V xF) = 0 
ViS> .curl (gradf) = Vx(Vf) = 0 
V^O. div (gradf ) = V.(V/) = V 2 / 
v^i. curl (curlF) = gard (cFvF 1 )-V 2 F = V(V.F) - V 2 F 


itfo 
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(Integral Calculus) 

: f,g,U,V 

X,t ,<£ 

^rfStfpft *ri|| 4 «W W*!^ 5 : jf(x)dx, Jg(jc)Jx,.... 
'i>l«<^=1£T : y(x),f\x),F\x),... 
C,a,b,c,d,k 
7[o^tjt: m,n,i,j 

ii.i 'srfqfifg ^TST^WR: 

v^. \f(x)dx = Fix) + C ^ F\x) = f{x) ^ i 

b-^. (j/(x)<ix) =fix) 

Vb,8. jkf(x)dx = k^f(x)dx 

{[/(*)+ S(*)k* = \f(x)dx+ J g(x)dx 
***. J [fix) - £(*)]<& = \f{x)dx - Jg(.x)<fe 

b-^. jfiax)dx = —Fiax) + C 

v^v. (/ (ax + b)dx = —F(ax + b) + C 
J a 

***• J fix)f\x)dx = ^f 2 ix) + C 

boo. \^~^dx = ln\fix)\ + C 
J fix) M 

br\3i. jfix)dx= j/ iuit))u\t)dt ^ x = uit)^J( i 
b-o^. [udv = uv- \vdu 
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V'®'3. |adx — ax + C 

• r , x 3 
J x ax = — + C 

ir***. j(ax + b) n dx=^ + b 


trS8 

VOir 

+1 


. [xdx - — + C 
J 2 

p+\ 

. \x p dx = —-t-C, p^-l 

J £> + l 


a(n + l) 


■ + C,n &—\ 


brvsir. f— = Inlxl + C f——— =—lnlax + b\ + C 

J *■ J ax + b a 


V8o. 


V8i. 


V8^. 


b"80. 


V88. 




b-8fc. 


V8q. 


J- 


ax + b , a be-ad 

-dx = — x 4-^— 

ex + d c c 


ln|cx + d| + C 


dx 1 


1 (x + a)(x + Z?) a — b 


-In 


x + b 


x + a 


+ C,a ^b 


xdx _J_( a + b x _ a + + q 


1 a+ bx b 
r x 2 dx _ 1 
'a + bx b 3 
r dx 


—{a + bx) 2 - 2a(a + bx) + a 2 ln[a + &tj 


+ C 


= —In 


1 x(a + bx) a 
r dx 


a + bx 


1 , 

■ =-1—5-ln 

'x (a + bx) ax a 


+ C 
a + bx 


xdx 


1 


1 (a -I- bx) b 


lnja + bx | 


+ - 


a 


+ C 

\ 


+ C 


'■J 


x 2 dx 


a + bx 
a + bx — 2 a ln|a 4- bx | - 


b-8V. 


J- 


_ = J_ 

(a + bx) 2 b 3 

dx 1 1, 

x(a + bx) a(a + bx) a 


2 > 


a + bx 


+ C 


a + bx 


+ C 
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V8S>. 

Vdo. 

b-d*. 

Vd\. 

br(K>. 

b-(? 8 . 

b-dd. 

VC'b. 

VdH. 

b-dbr. 

V(?ct>. 

trJjo. 

trbi. 


1 - 


dx 1. 

-5-= —In 

c 2 -l 2 


r dx 1 , 
-in 

J 1 — jc 2 2 

r dx _ 1 
*a 2 -x 2 2< 


JC + 1 
jt + l 


+ C 

+ c 


x-\ 
a + jcI 


-In 


f—=—In 
'x~-a 2 2 a 


J 


x~ — a 
dx 

1 + jc 2 
dx 


a-x 
x-a 


x + a 


= tan ' x + C 


+ C 

+c 


C dx _ J 

I 2 2 

1 a - x a 


• -1 x _ 

tan — + C 
a 


f dx 

_ 1 

Jx 2 +a 2 

2 


dx 


f 


a + bx 2 4ab 

r xdx 1 , 

-=- = —In 

' a + bx 2 2b 


arctan 


V 


+ C,ab> 0 


2 a 
x +— 




dix 


1 


*.x(a + fot 2 ) 2a 
dx 1 


+ C 

.2 


a 2 -b 2 x 2 
dx 


= —In 

In 


a + bx 2 
a + bx 


+ C 


lab 


h. 


a-bx 

1 


+ C 

lax + b~ Jb 2 — Aac 


ax-+bx + c y/b 2 - 4 ac 
dx 2 


In 


2 ax + b + ylb 2 -Aac 

b 2 — 4 ac > 0 


lax + b _ 
arctan-^- + C, 


+ C, 


’ ax' 


-— 1 =^aician — j - 

+ bx + c yj 4 a c — b 2 V 4 ac — b 


b 2 


Aac < 0 
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WA. 

lrba. 

Vb8. 

Vb<2\ 

Vbb. 

VbS. 

IrbV. 

VbS>. 

b-<bo. 

br^i. 

i £8 


I- 


dx 


4ax + b a 


l i - 

= —V ax + b + C 


\4ax + bdx = — (ax + b)' 22 + C 
J 3 a 

r xdx 2(ax-2b) i - - „ 

7 =—- 5 --V<3JC + ^ +C 

] 4ax + b 3a 2 
f /- Tj 2(3ax-2b) J, 2 

I x^ax + bdx =-j —-{ax + by 2 + C 


I- 


dx 


15a 

1 


1 


(x + c)4ax + b 4b -ac 

dx 1 


In 


4ax + b - 4b-ac 


4ax + b +4b-ac 


+ C, 


b — ac> 0 


-arctan. 


ax + b 


(jt + c)4ax + b 4ac — b 

r j cix + b dx_ j_ U ax + b)(cx + d) - 
J V cx + d c 

4a(cx + d ) + 4c(ax + b) 


+ C, 


ac — b 

b-ac<0 
ad - be 


c^ac 


+ C,a > 0 


r ax + b . 1 r -—-— ad - be 

LI - dx = — ^ (ax + b)(cx + d) -t= 

J Vcx + <i c c^jac 


arctan. 


a(cx + d ) 
c(ax + b ) 


+ C,(a<0,C>0) 


r 2 /-r~ . 2(8a 2 — \2abx + \5b 2 x 2 ) r ryj „ 

\x 2 Ja- bxdx = —-t- L J(,a + bxy + C 

J 1056 3 y 


r x 2 dx 2(Sa 2 -4abx + 3b 2 x 2 ) /-— „ 

7 = —-r-- Vo + bx + C 

>4a + bx 15 b 3 
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V'R. 

V'M. 

V 48 . 

VW. 

tr'Nj. 

V4b\ 

b-4ii>. 

Wo. 

brVi. 

b-b-^. 

b-V'D. 

brb-8. 


r - dx - 1 in 

V a + bx - 4a 

xy/a + bx yja 

yj a 4 - bx + yj a 


4-C,tZ >0 


I 


tix 


W a + bx V -1 


arctan 


a + foc 


a 


+ C,a <0 


a - jc 
i4-x 


tic = 4 a - x)(b + x) +(a + b ) arcsin .1-+ C 


i-l 

jj^~-dx = -^/(o 4- jc)(i - x) - (a 4- i) arcsin - * 4 - C 


= -4l-x 2 + arcsin jc 4- C 

f y —— = 2 arcsin 

J J(x-a)(b-a) 

JVa 4 - bx -cx 2 dx= ——a [a + bx 

b 2 — 4 ac 


x-a 

b-a 


+ C 


—#==— arcsin ,. . 
8VC 1 Vi 2 + 4, 


4c 
2 cx — b 


■cx 2 + 


+ C 


ac 


l 


dx 


yjax 1 +bx+c 4a. 


=-j=ln2ax+b+2-Ja(ax 2 +bx+c) +C ,a> 0 


f 


tic 


444+bx+c 4a 


1 . 2ax+b r~T~ „ „ 

= —7=arcsin-Vi -43c + C,a<0 


4 a 


Jx 2 +a 2 dx = —yjx 2 +a 2 + —In 

x + yjx 2 4-a 2 

2 2 



+ C 


JW-x 2 + a 2 dx = ^ (jc 2 +a 2 ) /2 +C 

jx 7 44+a 2 dx=-(2x 2 +a 2 )44+a 2 lnx + 44+a 2 +C 


I 


47+7 , 4 


dx = — 


2 2 

x +a 


+ In 


x 4 - 4x 2 4 - a 2 


+ C 


)<t<t 
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vva. 


7 


dx 

x 2 +a 2 


= In 


x + a/x 2 +a 2 


+ C 


Mr!a. 


rVx 2 + <a 2 


■dx-^jx 2 + a 2 H-oln 


-J: 

•J 

■J 


x 

xdx 


X 


a + Jx 2 + a 2 1 


+ C 




x 2 + a 2 
x 1 dx 


— yjx 2 +a 2 +C 


a/TTT' 2 

dx 1 


xa/x'+o 2 a 


7 

2 

2^i 

+ «-In 

x + a lx 2 + a 2 


2 


In 

X 

+ C 


q + a/x 2 + Cl~ 



2 



+ C 


br^o. [Vx 2 - a 2 dx = — a/x 2 - a 2 -—In x + a lx 2 - a 
J 2 2 

b-iij. Jxa/x 2 -a 2 dx = ^(x" -a 2 ) 7 ^ + C 

Pa/x 2 -a 2 , n-T . a _ 

— -—ax = A/x*-a + aarcsin—+ C 

J x x 

r~2 r n t* 

rA/x-a , a x -a 
b-iso. I-dx =-+ ln 


+ C 


Vc 58 


■J 


X 

dx 


= In 


x + 


X 

V 2 2 

x —a 


x + 


a/ 7 ^ 


+ c 


+ c 




■ I- 

■ f 


V* 2 -a J 

xdx /"! 7 _ 

r- . = A X -a +C 

2 2 
Vx —a 

x 2 dx _ x 

a lx 2 -a 2 = 2 

dx 1 . a _ 

= —arcsin—b C 

ca/x 2 -a 2 a x 


Jx 2 -a 2 +— In 

/ 2 2 
x + a/x -a 

2 



+ C 


biis 


www.banglainternet.com 




























































b-&V. 

VoJcS. 

rSOO, 

bo'i. 

c500. 

£?o8. 

&0(J. 

(fcO'fe. 

<iOV. 

&Oc5. 

ci>iO. 


dx 


1 


x — a 


(x + a)Jx 2 -a 2 a\x + a 
dx 1 x + a 


+ C 


h 


(x + a)-six 2 - a 2 


~ + C 


a V x-a 


h 

l- 


dx 


'■Jb-a 2 


a 2 x 


+ C 


dx 


+ C 


+c 


(x 2 -a 2 )% a 2 yfx 2 - a 2 

f(x 2 ~a 2 f 2 dx=--(lx x - 5 cf\jb -a 2 +^—\v\ x+ylx?-a* 

* 8 8 

\-iab-bdx = —y/a 2 -x 2 + — arcsin— + C 
2 2 a 

f xja f ^x 2 dx = --(a 2 ~x 2 / 2 +C 
J 3 

\x 2 yja 2 -x 2 dx = ~( 2 x 2 - a 2 )V a 2 - x 2 + —arcsin— + C 
•* 8 8 a 

- X - dx -- yla 2 - jc 2 + a In- , X —— + C 

j x 

n 2 " 
rV# -x 

J v 


+ 


yja 2 —. 


a 2 - x 2 . x 
— + arcsin— + C 


a 





\-x* 
dx 


a 2 - x 2 
xdx 


= arcsine + C 


= sin—+ C 
a 


-Ja 


2 x 2 


■ = -V a 2 - x 2 + C 
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• f 
•J 


x 2 dx 


t 2 

dx 


x fl 7 a . x _ 
= — "v a -x -l-arcsm—t -C 


4a^-x 2 2 ' 2 a 


J- 

fc>8. J 




•J; 


__ 1 la-x 

(x + a)x[a 2 -x 2 2 ya + x 

dx _ 1 ja + x 

(x - a)Va 2 - x 1 2 V a - x 
dx 

(x + b)xTa~ - x 
dx 


2 ~ 2 V. b 2 -a 2 


+ C 


+c 


1 . bx +a 2 _ , 

arcsm-— + C,a > a 


a(x + 6) 


1 m 

x+b 


Ja 2 -b 2 Ja 2 -x 2 + 0 2 +bx 


+C,b<a 




•I- 


dx 


2 n i 

X -X 

3, 


Va 2 -x 2 

a 2 x 


+ C 


5*5^. f(a 2 -x 2 ) / ^Jx = —(5a 2 -2x 2 )Va 2 -x 2 + ^-arcsin—+ C 
J 8 8 a 


fcitr. 


J: 


8 8 
dx x 


’ 2 X 2 


+ C 


’(a 2 —x 2 )^ a 2 Va 

ii.8 : 

SiicK. Jsinxdx = -cosx + C 
ci>^o. jcos xdx = sinx + C 

r x 1 

[sin 2 xdx- -sin2x + C 

J 2 4 

r x 1 

[cos 2 xdx = — +—sin 2x + C 

J 2 4 

r 3 1 3 1 3 

<9^. sin xdx = — cos x — cos x + C = —cos3x — cosx + C 

J ^ 12 4 


i 4 b- 
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SAH. 

&i>V. 

cS'SO. 

Jft'Oi. 

< 5 S*. 

(S'S'®. 

cS^. 

c»' 5 (?. 

fc'S'b. 

fc'SS. 

fe'Ob-. 

S>'SS>. 


1 13 

[cos 3 xdx = sin x —sin 3 x + C = —sin 3 x + —sin x + C 
J 3 19 4 

f -7 * = [cos ecxdx = In tai 

J cin v J 


12 
+ C 


,X /T. 

tan(— + —) 
2 4 


4 C 


'sinx 

[“■—- = [sec xdx = In 

J COSX J 

[ — . = [cos ec 2 xdx = - cot x + C 

J sin x J 

\——x— = [sec 2 xdx = tan x+C 
J cos x J 

r dx r 3 . cosx 1 . 

— — = cos ecxdx — -5 —l — In 

J sin x J 2 sin x 2 

\~r—= [sec 3 xdx = 

J r»Ao* y J ^ 


tan— 

2 


sinx 1 . 

-—- + — In 

2 cos 2 x 2 


.x n. 
tan(— + —) 
2 4 


+ C 
+ C 


[sin xcos xdlx = cos 2 x + C 
J A 


4 

1 . 


[sin 2 xcos xdx = —sin 3 x + C 
J 3 

[sinx cos 2 xdx = — cos 3 x + C 
J 3 

r x 1 

[sin 2 xcos 2 xdx =-sin 4 x+ C 

J 8 32 

|tan xdx = ~ lnjcos xj + C 

I; 


sinx , 1 _ _ 

dx = -I-C = s ecx + C 


cos 2 x 


cosx 


sin x 


cosx 


dx = In 



(x 

tv') 

tan 

— + — 



4; 


f 

Jtan 2 xdx = tan x- x + C 
Jcot xdx = ln|sin x\ + C 


- sin x + C 


'id's. 
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c 58 o. 


& 8 i. 


> 580 . 


tS>88. 


Js8 a. 


J» 8 *j. 


J- 


COSX , 1 „ _ 

■dx =- bC — - cos ecx + C 


sin 2 jc 


sin x 


cos 2 x 


fCO 
J ci 


■dx ~ In 


tan- 


+ cosx + C 


sinx 

<s>8^. Jcot 2 x</x = -cotx-x + C 

f-—-= lnltan x\ + C 

J cosxsinx 

dx 1 


j" ci 


+ In 


sin xcosx 
dx 


h 


sinx 
1 



fx 

;r A 

tan 



v2 

4; 


+ C 


+ In 


h 


smxcos x cosx 
dx 


X 

tan— 

2 


+ C 


sin 2 xcos 2 x 


tanx-cotx + C 


sin(m + n)x sin(m-«)x 
+ 


s>8H. Jsinmxsinnx<& =- 

&8br. [sinmxcos nxdx = - 

J 2 (m+n) 

S>8c 5. cos mxcos rcxdx 

J 2 (m + n) 

hdo. Jsecxtanx<ix; = secx + C 

jcosecx cot xdx = -cos ecx + C 

c cos" +1 X 

sinxcos" xdx- - + C 

J n +1 

r . „ . sin" +l x 

sin x cos xdx =- i-C 

« + l 


2 (m + n) 2 (m —n) 

cos (m+n)x cos (m - n)x 
2 (m-n) 
sin(m + n)x sin(m — n)x 


+ C,m 2 ^n 2 
+ C,m 2 « 2 


2 (m-n) 


+ C,m 2 *n 2 


b(t&. Jarcsinxdx = xarcsinx + VI - x 2 + C 
Jarccos xdx = xarccosx — Vl - x 2 + C 


i'bO 
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r 1 , 

Jarctanxdx = xarctan x-— ln(x" +1) + C 

r 1 2 

jarccotxdx- xarccotx +— ln(x +1) + C 


Mb-. Jsinh xdx = cosh x + C 
MS>. Jcoshxdx = sinhx + C 
Mo. Jtanhxdx = In cosh a: + C 
Mi. Jcothxdx = ln|sinhx| + C 
Mit. Jsec/t 2 x<it = tanhx + C 
M'S. Jcos ech 2 xdx = - coth x + C 
M8. jsec hx tanh xdx = -scchx + C 
Mtf. [cosec/ 2 xcothxdx = -cosec/ix + C 


ii.'b : 


M>i). 1 

e x dx = 

e x + C 

MH. 

\a x dx = 

a +C 

J 




J 

In a 

Mb'. 1 

\e“ x dx = 

OJC 

-- — + C 


fxe“dx 

= —y(ax - 1) + C 

J 


a 


J 

r dx 

a 

Mo. 

[in xdx 

= xlnx-x + C 

Mi. 

- ln|ln x| + C 

J 

! 



■*xlnx 


M^. j”x" In xdx = x" +l 


lnx 


1 


M'S. Je ax sin bxdx ^ 
M8. fe^cosbxdx- 


n + 1 (n + l)\ 
asinbx-bcosbx 
a 2 +b 2 

acosbx + bsinbx 
a 2 +b 2 


+ C 


e^ + C 


e^ + C 


Mi 


■3=R3 ^35 l ii 
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®nwl ^aj: 


\x n e ,nx dx = — x n e ,nx - — f xT'eTdx 
J m 

„tnx inx mx 

t re e m re , . 

M>b. - dx- --—-H-- rdx,n^\ 

x" (n-l) x"-' n-l J x""‘ 

M<+ fsinh" xdx = — sinh" -1 xcoshx--—- [sinh"~ 2 xdx 
J n n J 


Mb- 


r dx _ cosnx n — / r ax n ^\ 
•’sinh"x (n-l)sinh"~'x n-l ^sinh"~ 2 x’ 


coshx 


n 

n — 2 r dx 


sinh"x (a-l)sinh'' 

M&. fcosh"xdx = — sinhxcosh” -1 xcoshx+ ——- [cosh" _2 xdx 

J n n J 

•J; 


cStrO 


n n 

dx sinhx n-2 r dx 


«-z r 
n-l ■*' 


l cosh"x (n-l)cosh" 'x 

sinlT 1 xcoslf 1 x m-1 


cosh" 2 x 


,n ^ 1 


r j 

Isinlf xcoslf xdx=- 


n+m 


n+m 


Jsinlf xcoslf -2 xdx 


r . -„ m , sinlf 1 xcoslf 1 x n-l r . _. 2 u, , 

&V3.. sinn xcosn xdx=-sum xcoslf xdx 

J n+m 


n+m • 


isbr'D. ftanh" xdx =-tanh" 1 x + [tanh" 2 xdx, n + 1 

J n-l J 

^b-8. fcoth" xdx — --—coth" -1 x + fcoth" -2 xdx,n 1 

J n-l J 

r , sec h n ~ 2 x tanhx n-2 r ,„_ 2 , 

We. sec h xdx =-1-seen xdx,n^ 1 

J n —1 n —1 ^ 

bb-b. [sin”xdx = -—sin" -1 xcosx + -—- [sin" -2 xdx 

J n n J 


r ox cosx n-2 r dx 

Sfb-a. -=-r—+- - ,n*l 

Jsifx (n-l)sin" x n —1 •’sin" 2 x 

<t>Mr. [cos"xdx = —sinxcos" -I x + -—- [cos" -2 xdx 
J n n J 
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JftVcSi. 


J; 


dx 


smx n-2 r dx 

+ — rl ——,"*1 

n -1 J 


cos" 2 x 


cos"x (n — l)cos" 1 x 

sin" +1 xcosco^" +1 x m -1 

-1- 

n + m n+m 

_«-l _w+l 


p J 

&S>o. Isnfxco^" xdx=- 


+——- [sin" xco^" 2 xdx 

m 4 - m J 


sin" xcos x n — 1 r . 


n + m n + m 


Jsin'’ xcos'" xdx =- 

t6cs>^,. ftan"dx =—-—tan"'‘x- [tan"' 2 xdx, n^ 1 
J n-1 J 


+—-fsin" -2 xcos 1 " xdx 

n 4 - m J 




i. fcot" dx =-— cot"' 1 x - [cot"' 2 xdx, n 1 

J n-1 J 

sec"' 2 xtanx n-2 r „_ 2 


r . , sec ' xtanx n-2 r „_ 2 , , 

£s>h>8. sec dx =-1-sec xdx,n*l 

n-1 n-1 J 

r ,, , cosec"' 2 xcotx n-2 r „_ 2 , 

c»c5>e. cosec dx =-+- cosec xdx,n* 1 

J n-1 n-1J 

Mfe. fx" ln m xdx = * ln X —— fx" In'"' 1 xdx 
J n + 1 n +1 J 


rin , in 

h&'t. - dx - - 

x" (n-l)x"' 1 


In'" x m rln m 1 x 

H--dx,n ^ 1 

n-l J x" 


cs&b-. Jin" xdx = xln" x - n Jin"' 1 xdx 

Jx" sinh xdx = x" cosh x - n Jx"' 1 cosh xdx 

1000, Jx" cosh xdx = x" sinh x — n Jx"' 1 sinh xdx 

1001. Jx" sin xdx = —x" cosx + njx "' 1 cos xdx 
ioo$,. Jx" cos xdx = x" sin x - n Jx"' 1 sin xdx 

„n+l i v n+1 

r n • — i i x *—1 -I r x , 
iooo. he sin mx =-sin x-— r dx 

J n +1 n + 1 J Vl-x 2 


i'b'S 
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1 


ioo8. 

loo<L 

ioo'b. 

iooH. 

iooV. 


IV'cos 1 xdx = ~ —cos -1 x H-f ~=L _^— dx 

J n +1 n + 1 J Vl-x 2 

n+1 -j n+1 

r „ , x l r x 

x tan X4&t =-tan x-- =dx 

J n + 1 n +1 J 1 + x 


r x' l dx _ x b f d 

j /Trr” -J- A) /7 n J /7y” 


dx 


l 


ax n +b a a J nx" + b 
dx x 


r+- 


2n—3 


(x 2 +a 2 )" 2(n-l)n 2 (r+a 2 r' 2(n-l)n 2 J (r+n 2 )'' 


r 

-iv , 2 h 


dx 


r,n# 1 


J; 


dx 


2n-3 


(x 2 -a 2 )” ^n-iyrCx 2 -n 2 )"^ 2(n~V J(x 2 -a 2 ) 


?-o r d 
-iW j (r- 


dx 


SH-i 


,n^l 


ii.tr PPfS s 

b b 

>5^# (x)dx,^g(x)dx,... 

a a 

n 

: yj^QAx,. 

1=1 

^5 : Ax f 

£(% ot' 3 <t<p« 1 'S? : F(x),G(x), 

»i»iM«u+g = a,b,c,d 


o n 

ioosi>. J/(x)rfx = lim ^/(4i)Ax ; c*HTK?t 

a maxA,-»0' =1 

y Ax,.=x,.-x,_ 1 ,x,._ 1 <^.<x 1 . 


y = ^x) 



i^8 
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O P V 

ioio. J 1 dx-b-a ioii. J kf(x)dx = k jf(x)dx 

a a a 

b b b 

JI/M+ £(*)]<& = \f(x)dx+ \g{x)dx 

a a a 

b b b 

}[/(•») - g(*)]d* = J f(x)dx - 

a a a 

a b a 

ioi8 . jf(x)dx = 0 ^f(x)dx = ~^f(x)dx 

a a b 

b c b 

ioyjs. ^f(x)dx=jf(x)dx+^f(x)dx , a<c<b 

a a c 

b 

*>s«t. J/O)<£t>0 ^ f(x)>0 ^ [a,b]^vf^ i 

a 

b 

ioiir. J / (*)dx < 0 ^ jf(Jfc) < 0 [a,b] ^ ^SRJ i 

a 

b 

\f{x)dx = F(x)|* = F(b) - F(a) F'(x) = /(jc) 

a 

>0^.0. Sj1%^T‘ s t^r : 

b d 

x = g(t) Jf (x)dx = J/(g(r))^'9r)rfr, 

a c 

c = g~'(a),d = g~ l (b) 

b b 

T 5?? x t : Jwcfv = (uv) b a - Jvdu 

a a 

io^. Trapezoidal -• 

b-a 


J f(dx) = ■ 


2rc 




/(x 0 ) + /(x„) + 2^/(jr / ) 


i=i 


^(t 
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y 


y = fix) 



2 >o^s. Simpson’s -43 ftFPI: 


]f(x)dx-- 


b-a 


3 n 


f(x 0 ) + 4 f(x i )+2f(x 2 )+4f(x 3 ) + 2 f(x 4 ) +. 

+ 4 /(* n -i ) + /(*„) 


W x, = a + - — —i,i = 0,1,2,.. ,,n 


y = n,x) 



io^. 8 . : S = ^f(x)dx= F(b) -F(a), 3*13 F'(x)=f(x) 

a 


y 


y = m 
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<1^3^ 0*44ip'l ; 

b 

S = {[/« - g(x)]dx = F(b) - Gib) - Fid) + G{a ), 

a 

mtOT F'(x) = /(x),G'(x) = £(•*) 

y 



b 

So^'b. a *3 b ’5T%5J "53 ^t=i ^f(x)dx C3 5 ^sf^s Jiatl<j>«w i 

a 

f(x), [a,oo) qi<tMifo<p wt^c«t 

oo n 

f f(x)dx = lim f f(x)dx 

J rt—><» J 


y 


o 


5>M 
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lO^br. f ( X ) , (- o°,b] ^ ©HJ s ff^Rlf^ v5fC^*i)>4 \£>|$M 

y b b 

J/ {x)dx = lim \f(x)dx 



n 


^f(x)dx= ^f(x)dx+jf(x)dx y 



i'Mr 
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io'Si. jf(x)dx= lim J f(x)dx+ lim ^f(x)dx 

a a c+£ 

y 



^ WTS 'SfWNS : f(x,y),f (m,v),.. 


fr® : ^f(x,y)dxdy, fy{x,y)dxdy,... 

R R 


ZZf(“r» j )Ax i Ay j 

/=! j=1 


■^g : Ajc,.A y j 

tsrsF : r,9 

WT3 C*SMW=1 : S 
: m 

: M r ,M v 

■* y 

: Q 

«t?ra = x, y 


WI : /?, S 

r^ppsf : A 
<J$R W3 : V 
^ 5 p(x, y) 

Wt'SJ ISPR 5 : I x ,I y ,I Q 
5F5r : a(x, y) 

^H' 5 1*it , C < P'S1 ' 5 t'5 : fi 
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r r m 11 

IT f(x,y)dA= lim 

r ff , max Ax, -»0 T“t J ^ 

[a,£]x|cv/] max A>> y —>0 4-1 ^ _1 



ioovs. JJI/(x, >0 + g(x, y)\lA = JJ/(x, y)<M + JJ*g(x, y)dA 

R R R 

i°o8. |J1/(X,y) - g(x,y)\lA = J{/(x, y)dA- JJg(x, y)dA 

R R R 

lo'oa. ^kf(x,y)dA = k^f(x,y)dA, k 4^*3^ i 

R R 

ioo 1 i>. R lira f(x, y) < g(x, y) ^ iskcn 

JJ/(x, y)dA < fy(x,y)dA 

R R 

io^. 'gfc Rmwv f(x, y) > 0 ^ S c R 


y 


JJ/(x, y)dA < JJ/(x, y)dA 

R R 



iHO 
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b ( d 


d ( b 


i>OOV. J jf(x,y)dxdy= j| \f(x,y)dy ]dx= | J f(x,y)dx 


dy 


CTO ^f(x,y)dxdy= JJg(*)/i(y)Gfx<fy= jgW^' J h(y)dy 


R 


R 


/ 


JJ f{x,y)dxdy= JJ/[x(m,v),;);(h,v) 


/< 


dx 

dx 

d(x,y) 


du 

dv 

d(u,v) 


dy 

dy 



du 

dv 


ioSo.cw •• x — rcostf, y - rsin# 


' d(*.y) 

3(m,v) 


dudv OT'ttW 



^o8i. CTRF^RKE^f J 


; dxdy = 


d(x, y) 


drdO = rdrdd 


d{r,0) 

R^-m 0 < g(0) <r< h(0),a <0< fi, c*mfw jd-a< In 

PH 6 ) 

\^f(x,y)dxdy = J |/(rcos 6,r sin 6)rdrd0 


a g(d) 

9 = p 



9 = Ot 


R4?rm 0 <a<r<b,a<d<ft, (d~a<lK , 


iHi 
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Pb 

\\f(x,y)dxdy = J J/(rcos 0,rsin6)rdrd0 

R a a 


y 



bf(x) 

io8^. Clapper: A = J ^dydx 

a g(*) 


d q(y) 

A - | J dydx 

c p(y) 



y = h(x) 



y = g(x) 

a b 


0 


X 


i08\s. WITT^ ; V = JJy (jc, y)d!A 

2 * 



R 


X 
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b g(x) 

v = ]]/(.*, y)<M = | j/u, y)dydx 

R a h(x) 

d q{y) 

V = JJ/ {x, y)dA = j jf(x, y)dydx 

R c p(y) 

v = JJ[/(*.y)-£(*.jOW 

R 

io88. 'a(|?l'©M 'Q C^api®! : 

/*s<0) 

A = j"jjA = | jrdrdd, V = \^f{r,6)rdrdd 


S a HO) y s 

e = P 



loS'Js. : m= y)dA 

R 


io8^. aTsr^ : *M X = ^yp(x,y)dA 

R 


*M y = j ^xp{x,y)dA 

R 

*i x = JJyVtey)^ 

R 

*l y = \\x 2 p{x, y)dA 

* h~ \\{x 2 + y 2 )p{x,y)dA 


R R 
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M i ,, \\vU,y)dA 

io8br. wc/a* : x = —- = — [ [ xp(x, y)dA = - 

m m J R J \\p(x,y)dA 




M. 1 


\\yp(x,y)dA 

R 

)>o8b. "Ft'S? : Q = JJ<X(jC,y)rfA 
* 

ioffo. tq<pfg wwtsp? : // = — y)dA, R’HR S = JjdA 

ii.ii ai%' J Rt^ 5 R : 

d“ icq 1 ■si : f(x,y,z),g(x,y,z),~ 

: JJJ/U, y, z)dV, JJJgC*, j>, z)dv,.... 


c 

m n p 




f<RJR ^Tsrfg : ZZZ /(«,-, v^w^AyjA 

i=l j=i *=] 

‘f3 "=#^5^ : Ax-AyjAz k 
a,b,c,d,r,s 

Tfsjt^R : G,T,S 

WT : m 

^KIv^ •• x, y, z 


%rt 


W=R ‘^RtR 5 : r,6,z 
’oflU'R : v 

^ : M(x,y,z) 
efsR^TW: M xy ,M yt ,M xz 


iofo. ajft' 




... m n P 

III /(*»>» z ) dV = lim „XX X f( u i ’ v j ’ w * )^iAyA) 

J J •; . max An -»0 “• *7T 'TT 


r , ,---, i , max Ax* —>0 . . , , 

[a,b]x[c,rf]x[r,i] max Ay 7 ->0 ,_I •> _l 

max Aa, >0 


i<t 8 
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io<R. \lfn,y ,z)+g(x,y,z)\iV= Jj*j 'f(x,y,z)dV+ JJjk-x, 

G G G 

*°<w. \\\f(.x,y,z)-g{x,y,z)\lV= JJJ ‘f(x,y,z)dV- 

G G G 

>o<f8. JJJ kf(x,y,z.)dV = k JJj/(X y,z)dV , C*WtPT k l 

c c 

$o(t((t. jjf/(x,y,z)dV = fjjf(x,y,z)dV + jjj/(x, y, z)dV 

GuT G T 

1 io$'b. K«T3 : J ^f(x,y,z)dx,dy,dz = 


- JJJ/[*(m, V, w), y(u, V, w), z(u, v, w) 




3(n,v,w) 


dxdydz , C*HtCT 


d(x,y,z) 


d(u,v,w ) 


dx dx dx 

du dv dw 
dy dy dy 

du dv 3vv 
dz dz dz 

du dv 3w 


*0 


iofl-H. : V = ^\dxdydz 

G 

iotjv. c<=i<r- : V = ^^rdrdOdz 

S{r,e,z) 

^1^*1 : V = W sin 6drd0d(p 

S(r,e,<p) 

io'bo. 'SH : m = JJJ//(jc, y, z)dV 


M _ M M xv 

: _ yz rr_ xz ;=•_ *y 


iow. -sr wswws? : x = ——,y = — —,z -—— 

m m m 

M yz = \\\x/d(x,y,z)dV , M x ^\\\yn{x,y,z)dV, 
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M xy = ^zp{x,y,z)dV 

G 

io^. l xy = ^z 2 p{x,y,z)dV, I yz = J §x 2 fi(x,y,z)dV, 

G G 

Kz = 

c 

io'bo. I x =l v + I xz = JJJ(z 2 + y 2 )p{x,y,z)dV , 

G 

7 y = ^ + / * = JJJ(z 2 + X 2 )//(x,y,z)flfy, 

G 

I z = I xy + J yz = |JJ (. 2 + JC 2 )A(^ >\ Z)<*V 
G 

io^8. I 0 -I v + I yz + I xz = JJJ(jc 2 + y 2 + z 2 )p(x,y,z)dV 

G 

ii.i* mr : 


c^tt? : f(x, y 5 f (x) 

«I<1J'3 S CPU? : u(x,y,Z ) 

: a,b,Ct,P 


CWSfHI?^ -.r,0 
Col? : F(s) 
c^tsi? : S 
'olM? : m 
oC?? TOR? : x,y,z 
iSTtvBJ 3T5R 5 : I x ,I y ,I z 


? 3 K?*ft : C,CpC 2 
:t,s 

Col? : F{P,Q,R) 

^?>?> Col? : i ,j,k,f 
?2FZ??t? frt?T : L 
^5 : P(x,y,z\p(x,y) 

^??«? : V 


: W 

'0%?, sf?t^ : I 
CFfa ? 5 |Ft^ : If/ 

s 

io'ije. j".F(r ($))<& = jF(x,y,z)<i.s 
o c 


c£fa?> : B 
'sf'Otol'?? 5 ?=T : £ 


\ Fds 

c 



D 


i'l'Js 
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J*/ 7, (jc, y, z)ds- J F(x(t),y(t),z(t)'yJ(x'(t)f +( y\t)f +(z\t)fdt 

C a 

i° Mr. {f(x, y)ds = Jf(x, f(x)yj\ + (f'(x)) 2 dx 


P / . \2 

jF(x,;y,)d.y = jF(r cos#, r sin #)^jr 2 dd 

ioHo. CTOra t#r^5 : csfca WHF* r = r(s ) 

dr 

0 <s<S — = f = (cosa,cos (3,cosy) 
ds ? 



JPdx + Qdy + Rdz = J(Fcos a+Qcosj3 + Rcos y)ds 

C 0 

loll. 8fH jj[y^ ~ 'j^ilxdy = jpdx + Qdy 

low. S=\\dxdy^xdy-ydx 

Jo<*8. Trfpt F = grad n,?t, ^ = P,~ = Q,~ = R ^ 

ox ay dz 


*13£1 Tja] 11 
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^F(r).dr = Jpdx + Qdy + Rdz = u(B) -u(A). 
c c 

I 0 S 8 . : 


P 




P. \r j ~\ 2 r m ,\ 2 y,v,V 


dx 


dt 


+ 


f dy 
\dt j 


+ 


<fe 

v^y 


dt 


P If ^ \ 2 

lose. *ts°gH!?W frNj: L = +r 2 d9 

loS'fa. ''»IU3 wl: m= J/?(x,y,z)<£? <ft, 


w= J/?(.x(r),y(0,z(OX 


/" w^A 2 A ^,A 2 y 


dX 

v<*y 


+ 


4 y 

\dt j 


+ 


dz 

v^y 


df 


^ M.,„ M M „, 

loss, 'olw-g c<p-a1ii «<j: x = ——,y =——,z=——, c^rrc^r 

m m m 

M yz - Jx/?(x, y, z)<fc, M k = Jy/fo y,z^ = |z/?(x, y, z)d.<? 
c c c 

losv. wtw 3TSR 5 : I x = |(y 2 + z 2 )p(x, y,z)ds, 
c 

I y = Ju 2 + Z 2 )p(x, y, z)ds, I z = J(x 2 + y 2 )p(x, y, z)ds 

c c 

loSJs>. ^ c‘ip<x)*l ac 1 : S = <^xdy=-<^ydx = \^xdy-ydx 


^ 5_ i m ^ dt ~~i y( - t) ^ dt ~\i xit) ^~ y(t) 


dx 

dt 


dt 



1SV 
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iotro. ^TT?T$^ : 
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Chaise In *F 




C 


dip 

~dt 


H.i't) 'st'M : 

OTBIWWi: f(x,y,z),z(x,y) 

: r(u,v),r(x,y,z ) 

<4^ : i,j,k '5®T : S 

F(P,Q,R ) 

ret? CSRSRf ifeliiw : divF = V.F 

0 »B<l C^C^ra ^t=f: curlF = V X F WRI C»U<I : dS 

TffSfRief : n WRI CWH : A 

wra«3:m p(x,y,z) 

w>-ql«t i5^ .• x, y, z '3T*R>: M^,M yz ,M xz 


l^I yz ,I xz ,l x ,I y 

^'1^'S'Sl : V 

: G 

SRlft '‘’FftC'ifo : p 
«C?R[|Ft^ , JpT'ft : (j) 

'SR^ : <t( X, y) 


~m : F 

2RTf <RFT : v(r) 

m: p(r) 

^(,=1<1 15TSt : Q 
''Sf^C^WM HM : E 


ioV8. r(u,v) = x(u,v)i + y(u,v)j + z(u,v)k ^ 
J \f(x,y,z)dS= JJ f(x(u,v),y(u,v),z(u,v)) 


D(u,v) 


dr dr 
— x —dudv 
du dv 


Itro 
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icw. Jj/O.y, z)dS = JJ f(x,y,z(x,y)). Jl+ 




D(x.y) 


0JC 

\<kj 


+ 


dz 

\fyy 


dxdy 


iobnb. ^F(x,y,z).dS = JjF(.x:,;y,z).n.rfS 
5 s 

= v), y(u,v),z(u,v)). |^x|^ 


D(u,v) 


dudv 


% JJf(jc,3?,z)//S = JjFO, y, z).rc.</S 
s s 

= JjF(*(w, v), y(u, v), z(u,v)). 


D(u,v) 


dr ^ dr 
dv du 


dudv 


Jj*F(x, y, z).dS = y, z).n.dS 
s s 

= IJ*w>f-fp-07+* 

d(u,v) \ u - A u > 

JjF(x,;y,z).dS = ^F{x,y,z).n.ds 


dxdy 


= +^j-k )dxdy 

dm \dx dy ) 

JJ"(F.n)tiS = jjPdydz + Qdzdx + Rdxdy 

s s 

= ||(Fcosa + gcosy9+Fcos^)k/5 

s 

iotrct. JJ(F.n)t/5 = JJ Pdydz + Qdzdx + Rdxdy 


iotrb\ 


■ JJ 


D(u,v) 


P Q R 

dx dy dz 

du du du 
dx dy dz 

dv dv dv 


dudv 
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i\™= |Jj(V.F>/V / CT"<TW, 


r)P 

F(x,y,z) -(P{x, y,z),Q(x, y,z),R(x , y,z)) V.F=— + 

ok 

iOcSi. ^5T' s T5T^ c t : 

(j^Pdydz + Qdxdz + Rdxdy = JJ (j + ~ \lxdydz 

S G ' V ( * X C v ^ ) 

(Stake’s) ^ : <j F .dr = JJ(Vx F\dS 

c s 

Fix,y,z) = (P(x,y,z),Q(x,y,z),R(x,y,z)) 


V.F= 


i j k 

d_ _a _a 

ck ck ck 

P Q R 


dR_dQ\fdP_~dR 
K dy dzJ ydz dx 


\ (3g_ap 

/ [ y 


iots>^. ^ra chjIc<--3 : (jpdx + Qdy + Rdz = 


ios>o. wra c^g^F = A= JjrfS 


dxdy 


W. A- + u> , 


dz 

] y j 


dxdy 


iots<h wra ; m = v, z )dS 


iofe'J}. «<J : X = “ VL 


M ... A/ 

->.y = 

m m 


M 


xy 


m 




= |Jx//(x,>>,z)^5, M (; = ^yu(x,y,z)dS, 

S S 

M *y = \\zP(x,y,z)dS 
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■flS 

+ 






















xy wap ^SJ qfS)<p : l xy — Jjz 2 //(x,y,z)dS, 

s 

J yz = \\x 2 fi{x, y, z)dS, I xz = J|yV(x, y, z)dS 

s s 

ioJsiV. xyz ®rT®J ; h = \\(y 2 + z 2 )li(x,y,z)dS, 

s 

I y = JJ(* 2 + z 2 )/a{x, y, z)dS, I z - JJU- + y 2 )U(x,y,z)dS 

s s 

’io'cia). ' 5 fTCT5*T ■ V — — 

3 

bioo. ^®r: F = Gm^/u(x,y,z)^dS 

s r 

iioi. $t*r: F = \\p(r)dS 
s 

iio^. fiRfft 3FT3J: 0= <£j?(r).dS v(r) "5PIt SRlft l 

s 

iio'©. ^<T3 3Pt^ : <p = <apv(r)jdS 

s 

iio8. 5PSr : Q = JJ<T(x, y)<£S 

s 

»o<t. *n$c*Rr ^3t: ^ = <^£.ds=— 

S ^0 


§vtydz+ydxdz* zdxdy 

S 


itrS 
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(Differential Equations) 


^ : y,p,q,u,g,h,G,H,r,z 

O'Stffa : x, y 

%«T ; f(x,y),M(x,y),N(x,y) 

_ , , . dy 

£)«f5J '3|'a-g<p5ist : y,u,y, -,... 

dt 


f^Drr 

WTS.^’ 

*TC?lJT: n 


„.. d 2 I 

y 

du d 2 u 

: a7’a7 


' 3 TsrT*fT :f T: y v y p 

k,t,C,C v C 2 ,p,q,a,(d 

> l5l < T a 'tK e H : A ,, /?2 '• t 


^5f !> W35t: T,S 
'SS : m 

^Mfcf'oj : y 

: CO 

T=f*tt C^TC*^ : 8 

c’t^nwa Mj : L 

1 ®f?S, SRT5;: / 

: L 


ttlRfi : P(t) 

f^st? 4<f stiffness : k 
c^r*ttw?r : A 
^UT® ^TTU® : y 

: 9 

'STT s tjR 5 fhl 'p c t : g 
C5T*t : R 
STRFF : C 


JO *1?l4*l c t : 


dv 

iio^. — + p(x)y = q(x) <iRf T Tl*(1<i*t ^ItsfR^Tf 
dx 


y 


\u(x)q(x)dx + C / r \ 

= —-—- CT’lfPT u(x) = exp(J p(x)dx) 


iV8 
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dy 

iioH. — f(x,y) = g(x)h(y ) 4* *TTOH 
dx 

\~~)= jg(x)dx + C ^MT, H(y) = G(x) + C 

iioV. ^ + p(x)y = q{x)y n ~ + (\~ n)p(x)z = (1 - n)q(x ) 
dx dx 

iiofc. Riccati gflwt: — = p(x)± q(x)y+ r(x)y 2 4??. 

dx 

~ = -[?(*) + 2y x r(x)]z - r(x) 
dx 

iibo. gfg - ~ gg ■41$ 0=1 M(x,y)dx+N(x,y)dy -0 

oy ox 

^m e f ggigtg g??Tt Ja/ (x, y)rfx + jN(x, y)c?y = C 

C®^RJ Wft ; — = —*y 5W*fR gOTt, y(t) = y 0 <T*', 

dt 

Jo = J(0) I 

dT 

ii«.PMc*Rj fg^tgg : — = -k(T-S) m ggigtg gtgt, 

dt 

T{t) = 5 + (7 0 - S)e~*' , r 0 = T(0) tot * = 0 I 

^ ^ ^ dp . _ 

iii'D. , ®prfgf%g —- = kP 

dt 


r 


\ 


1- 

V My 




^g gsfrggt'fg 

—,c*PttOT P 0 = P( 0) ? = 0 i 


gmgiggcgr P(t)=- 

P 0 +(M-P 0 y 

R<iK»tg Trtgw ^srsggg j (2l < p< c t : 

iii8. y'+py'-qy = 0 gt, £ + pA + q = 0 ^g gtgm gfNsg«t 

gtgr y = C,e v + C 2 eV cggttg c,,c 2 i 

gfg ^,,Aj ^stfiJg g°grt gg ^igcg A,=a + pi,^ = a-(3i , ggg 

2 

—, TTfgm gplt 


a =-E,pA SE 
2 


y = <? m (C, cos /?x + C 2 sin /?x) 


ibrff 
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m<t. y" + py + qy — /(x) gi*ra«t 3prt y = y p +y h 

iii'b. y gt#o '5('8<l^«i©r ->i?W<l e f ^C=Tf y* — f(x,y') ^ u — y' 
*s\sm u' = f(x,u) '8)«o<h«? -*i51<p<i c t i 

iiia. x<il^s 'ai's<i<t>oist <5pn y" — f{y,y) ^ u — y ^ 

, , du du dy du , , du _. . _ , 

^kc*1 y = — =- — = u —, *Tr, u — = f(y,u) 

dx dy dx dy dy 

^'3S< 3 cl©? ^(sjR^sf | 

*iMr. *iT*fm gffaRW : d -~ +—6 = Q, 9 ’fg ’if^r^ra 

dt L 

^SRJ 3flirra=f gfRsj<# wf 9(t)=9 nw pin-t, c*pnw *Pto T = 2n — 

V 8 

RLC ^5 :. l^t+R— +—I = V\t) = a)E 0 cos(ox), 
dt dt C 

CT*ITCg / ^pn RLC SRK ^ V(t) = E 0 sin(ax) ^ptt 

gt*<m im I(t) = C i e r, ‘ + C 2 e r2 ‘ + Asin(<ar - <p ), CT*flw 


-R± 




' 1,2 


(p - arctan 


2 L 
f L(0 


-,A = 


(OE, 


o 


Leo 2 

V 


\2 


+ /?V 


/ 


1 


, C,, C 2 ! ^<14 I 


v R RCodJ 

^‘PiH : 

d 2 u d 2 u A 
ii^o. wwt; —- + —— = 0 

dx dy 

■=» d 2 u d 2 u du 

^©tPI?[ : — r + — T = —- 

dx 2 dy 2 dt 

_ c d 2 u d 2 u d 2 u 

'SHC S N >1^)<P<1 C ) : - + —- = —r 

dxT dy 2 dt 2 


iHs 
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(Series) 

i'O.i *11(6*1 m : 

«W*l •■ a, 
n W *ni : a n 
*jfE> <11?!? *f?^ : d 

*n?t? <wt? ^tn: n 

fifvrsi n ^ *rt?r? : s 

n 


a n = a„_, + d - a „_ 2 + 2 d =... = a, + (n -l)d 

a, + a„ = a 2 + a„_ t =... = a, + 

a, , + a... 
iiV. a,. = ' - 1 - 1 +l 
2 

_ a, + a„ 2a, + (a - 1)J 

S„ = —--.« = — ! — -.n 

2 2 

>5.* 

am *!*( : a, 
n <Ht : a n 
3 Tl?I? e f ^<ir$ : q 
?I?1? <lc*f? ^T”?Tt: n 

fi ^ fJHT? ^Rf§ : S n 
:S 

a n =qa n ^ =a l q n ~' 

a r a n = a 2 .a n _| =... = a r a n+l j 

a, a i+ , 


g„g-g| = aiQ? n -0 
<7-1 <?~1 


iioi. S = lim.S =-£— , \q\< 1 S'4? •?? n 

••-*■*• 1 -q 


—^ oo 


i'fi.'S >t>N ?t?t : 

Km <1W? '’T^JT : fl 


ib-H 
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1 + 2 + 3 + .... +n = 


n(n +1) 


ii'S'S. 2 + 4 + 6 +... + 2 n = n(n +1) 
ii«8. l + 3 + 5 + ... + (2n-l) = n 2 

k + (k +1) + (k + 2) +... + (k + n -1) = 
iiO'b. I 2 + 2 2 +3 2 + .... + n 2 - 


n(2k + n — 1) 


2 , .2 , ,2 , ,2 n(n + l)(2n + l) 


l 3 +2 3 + 3 3 + .... +n 3 = 


n(n +1) 


ii'Sb-. I 2 + 3 2 + 5 2 +.... + (2n-1) 2 = — ^ —— 

I 3 + 3 3 + 5 3 +.... + (In - 1) 3 = n 2 (2« 2 -l) 

, 111 1 
ii8o. 1+ —+ - + - + ...+- + ...-2 

2 4 8 2" 

111 1 

ii8J. -+-+-+ ... +-K.. = l 

1.2 2.3 3.4 #i(/i + l) 

,111 1 

irn. 1 + - + —l-1-... +- + .. = e 

1! 2! 3! («-1)1 

yo.8 *iTsrr •• : { a n } 

SfStt ^ : d { 

11 ^ *PT ; a„ 


iiSo. C#/*mrt: ]T a n =a,+a 2 +... + Q n +... 

n=I 

ii88. : S n '^a n = a, +a 2 +... + a n 

n=\ 

oo 

D86. , st%f <2f% : V a„ = L, 1# lim S n = L 

' J n - 4 co 


«=1 


ii8^. : "#1 SJM5T 'alRs^tH ^a n , ^15.0=1 


n=1 


lima, = 0 i '5H?r*rf^ smrf^ lima„ ^0 'skM i 


iVb- 
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so oo 

•■ £a„ = A,^b n = AB 

11 = 1 M=1 

: C 

»8S. '£ d (a n +b n )=£a„ + f d b n =A + B 


n-l 


/«=! »=1 


ii8br. ^ca n = c^a n = cA 

n=l «=1 

i'S.'b *(fat : 


= x,x 0 

oo oo 

n=I n=l 

TO ^'*ITT: n 
'3lf%5Rr s r ?TPTf< : R 


ii8&. x '*Ta n x n =a 0 + a i x + a 2 x 2 +.. + a n x"+... 

n~\ 

M<to. (x-JC 0 ) 4?f ’sms 03% : 

oo 

2 a„(x-x o y = a 0 +a ] (x-x 0 ) + a 2 (x-x Q ) 2 +... + a n (x-x 0 ) n +. 

n~\ 

oo 

'i'Xt'i. f^% : f(x) = 7^ n (x-^ o r 


n=l 


1 


^n_ 

a n+l 


im. 'srfW'T : R = lim-7= R = lim ■ 

n —►<» n j q 

ys.s G3%3 WW-i <3 Wf-W : 

wfsRs (Continuous function) : f(x) 

03% * ]T a n x n 

n- 0 

^?sj •■ n 
'5lf%>tit e t ^UPTT^: R 

f\x)=—+—a ] x +—-a 1 x 2 +..=a 1 +2a 2 x+3a } x 2 + .. = Vn^jc"” 1 
dx dx dx ^ 
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bb£8. , ‘1%C3%sJ : 

J f(x)dx = ^a 0 dx+ J"a,xdx + ^a 2 x 2 dx +... 




= a 0 x + a l — + a 2 ~ + ... = J^a n —~ + C 

2 3 H « + l 

b'O.V CS®Rf « G# : 

3TSKI ^IJT : n 

'S|'aW^«H CTl’tJ 'StC'T^R* : f{x) 

^SRfifg : R n 
bbC£. C 5 *R Cff% : 

fix) = X/ (n) («)^^ - /(a) + f\a){x - a) +—+... 


«=o 


n! 


2! 


+ /<»(,-«)• 
n\ 

f <n+l) (£)(x-a) n+i 

n + l ^ R = ———--— ,a<£ <x 

" (n + l)! 

bb<?«+ ■sm^nfe G3^t: 

fix) =X/ (n) (0>4=/(Q)+/(Q)x++...+ /( ^ fl + R„ 

Zo n! _ 2! n! 

b'S.Js '6t»w *lf^ o3^t?f Rafa : 

Wt ?R«ljT : n , ^*Ut : X 

. , X 2 x 3 x" 

bbtfv. e =l+x+— + — + ... + — + ... 

2! 3! n! 

, , xlna (xlna) 2 (xlnn) 3 (xlna)" 

bbCJs. a = 1 +-1--1-K.H-K.. 


1! 


2! 


3! 


n! 


bb'bo. ln(l + x) = x-— + — 
2 3 


bbfcb. ln^-^ = 2 


\n /z+1 


x (-l)"x n ^ f 
— + ... + -———-±...,-1<x<1 
4 n + l 


1 —x 
bb^. lnx = 2 


x 3 x 5 


\ 


X H-1-1-h ... 

3 5 7 


x — 1 lfx-1 

-1- 

x +1 3 


, x < 1 


V 


X +1 


x — 1 
x + 1 


,x> 0 


b&o 
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. a: 2 a 4 A 6 (-1)" a 2 ' 1 . 

ii’b'S. C0SA = 1-H-t-... +-±... 

2! 4! 6! (2/i)! 

a 3 x 5 x 1 (—l) n A 2n+1 ^ 

sin a: = *-H- 1-... + - ±... 

3! 5! 7! (2n + l)! 

jc 3 2at 5 17a: 7 62a 9 , , n 

iytjtf. tanA = A + — +-+ --1-+ ..., a < — 

3 15 315 2835 1 1 2 


1 

bi'Ji'b. cot A =- 

A 


A a 3 2a 5 2a 7 

— +-H-H-t-... 

3 45 945 4725 


,(a \<7t 


„2n+l 


a 3 1.3a 5 1.3.5...(2n-l)A 

iiM. arcsin* = A+—+——: + ...+--+ 


n 

arccoar=— 
2 


2.3 24.5 
' AT* 1.3a 3 


A+- 


V 


23 24.5 


2.4.6...(2n)(2n+l) 

'■' + 24.6...0n)(2n+l) + ' 
(-1)a 2 ' ,+i 


->H<i 

••Vh 1 


A 3 A 3 A 7 

arctaruc = a--+...+ 

3 5 7 2n+l 

A 2 A 4 A 6 A 2 " 

coshA = l + —+—+— + ...+——+... 
2! 4! 6! (2n)! 


■+-.Nsi 


A 3 A 5 A 7 A 2ff+ ‘ 

sinhA=AH -1-1-K..H-+... 

3! 5! 7! (2/1+1)! 

iMi.io ft*fw <zf%: 

: n,m , 

^T^tTf : A 

we: n C m 

m 

(1 + A) n = 1+' , C 1 a+”C 2 a 2 + ...+ m C^"’ +.. + a: b 
«(/i~l)....[n - (m -1)] 


ii+s. "C,„ = 

m 


ml 




’W < i 
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m<?. 


1 —X 


— 1 + x + x 2 + X 3 + ...,|x| < 1 


vv r- , X X 2 1.3x 3 1.3.5X 4 | | 

^<W>. Vl + X=l +-+--+ ..... X <1 

2 2.4 2.4.6 2.4.6.8 1 1 

_ 3 6- i x 1.2x 2 1.2.3x 3 1.2.5.8x 4 , . , 

Vl + x = l +-+-+ ....,x<l 

3 3.6 3.6.9 3.6.9.12 1 1 

<I<WPSR! : f( x ) 

Wt : a 0 ,a n ,b n 
: n 

d 00 

iiHir. /(x) = — + ^ (a n cos nx + b n sin rex) 

2 „=i 


1 K 

ii^. a n =— J/(x)cos«x<ix 


1 * 

iMro. b n =— I/(x) sin nxdx 

K -n 

f^tTFT : n P_ ’TSTtm : "C 


: n,m 


iiVi. (Factorial) : n\— 1.2.3 ...(« — 2)(n — l)n, 
iib-4. n P n = n! 

iilrs. n P m = -— 

(n — m)\ 

iiV8. ^ : "C m = t ) = 


0!=1 


n! 


m!(n-m)! 


"C_=-C. 


n c m + ft c m+1 = n+1 c m+1 

"C 0 +"C 1 +"C 2 + ...+"C„ = 2" 
ils4 
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